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“By the way, Jim, get in touch with the 
STANDARD LUBRICATION ENGINEER 


he saved us money on 
that last installation” 


Plant alterations or additions and the 
installation of new equipment require 
considerable planning and forethought. 
Building design, equipment layout, 
production flow are determined before 
any part of the work is started. Archi- 
tects, equipment erectors and many 
other specialists outside your organi- 
zation are called in for consultation. 
And in this stage of the operation, that 
other specialist, the Standard Lubri- 

cation Engineer, can be consulted with 
real advantage to you. 

In most instances the changes in- 
volve problems in lubrication. Addi- 
tional units will increase power de- 
mands. Increased production in one 


department may throw an added 
burden on existing equipment in 
another. From the power plant to 
the furthermost line shaft or motor, 
lubrication should be checked and 
lubricants stocked to handle the new 
conditions. 

Start right. Plan for lubrication as 
you plan other plant changes. Call an 
expert on lubrication—the Standard 
Lubrication Engineer. Let him study 
your problem before operations begin. 

Start now by getting acquainted 
with your Standard Lubrication Engi- 
neer. Call him at your local Standard 
Oil office. You'll find his service willing, 
helpful and free. 


Copr. 1937, Standard Oil Co. 
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STOCK GREASES WITH 
SPECIAL FORMULA QUALITIES 


Superla Greases were developed to simplify 
lubrication and reduce costs by providing 
an easily identified, high quality product 
for a wide range of uses. Seven grades of 
Superla Greases are available. Made to ex- 
acting standards of consistency they pro- 
vide the correct lubricant for many types 
of bearings, gears or chain drives, operat- 
ing at various speeds and temperatures, 
and for all usual methods of application. 
By combining the highest grade ingredi- 
ents with laboratory control of manufac- 
ture, Superla Greases are unfailingly con- 
sistent in quality. They are clean and free 
from grit and corrosive substances. Spe- 
cial stocks, including higher viscosity oils 
used in their manufacture, provide a 
tougher, long lasting lubricating film. 
Many of the inherent qualities of the 
Superla Greases could only be obtained in 
the past with special- 
formula greases. Now 
in Superla they are 
readily available 
anywhere in Stand- 
ard Oil (Indiana) 
territory. 
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AS HARD TO TIE BELT ENDS TOGETHER 


A typical example of Goodrich development in rubber 


ROWN men, trained engineers, 

tried to fasten belt ends together 

—and for many years their splices were 

as apt to come apart as the little fel- 
low’s shoestrings. 

Some belts could be laced up or held 
with metal fasteners but those high- 
tension belts on heavy machines, or 
high-speed belts running a mile a min- 
ute, or more, failed at the splices with 
discouraging regularity. Goodrich re- 
search men, already busy with other 
improvements in belting, took this as 
the problem of the year. 

They found failures came not so 
much from weak splices as from ten- 


sion and air resistance. Even the thin- 
nest feather-edge of fabric would be 
loosened by repeated flexing and air 
currents; then the belt plies would 
separate. So they designed a splice in 
which a section of an inner ply is re- 
moved, the outer ply carried under the 
surface, covered, sealed with rubber 
and vulcanized in a portable electric 
vulcanizer. Belts with this new “Ply- 
lock” splice lasted sometimes ten times 
as long as the old belts. Users con- 
stantly tell us of serious belt problems 
which have been completely solved. 


Goodrich is always busy with devel- 
opment work on rubber products. 


Much of it applies to new products, new 
uses—but no product is too “staple” 
or too standardized to get its share of 
this work. Goodrich research in rub- 
ber has resulted in important improve- 
ments in conveyor belts, rubber-lined 
pipe, steam hose, suction hose and hun- 
dreds of other products classed gener- 
ally as mechanical rubber goods. Ask 
your Goodrich distributor about them. 
Write us if you don’t know him. The 
B. F. Goodrich Company, Mechanical 
Rubber Goods Division, Akron, Ohio. 


Goodrich 
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Another story of Goodrich development work appears on the page facing the third cover. 
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ERRINGBUNE GEAR REDUCE 


tained — built in a variety of sizes ‘in 
single, double and triple reductions, in a 


@ Precision built and engineered — depend- 
able, silent, durable —the Link-Belt Her- 


ringbone Gear Reducer is a worthy mem- 
ber of the Link-Belt positive drive group, 
which includes also reducers of the Worm 


large range of ratios and horse powers. 
Ability to withstand shock loads and con- 
servation of space are’ outstanding qualities 


of this unit. 

Link-Belt Company, Philadelphia, Chicago, 
Indianapolis, Atlanta, San Francisco and 
Toronto. Offices in principal cities. 


and Motorized Helical Gear types, Silent 
and Roller Chain Drives, and Variable Speed 
Transmissions. 








It is fully enclosed, compact, self-con- 2078 
LINK-BELT \ 
aad: Herringbone Gear ‘| Motorized Helical Worm Gear 
Reducer Book No. i Gear Reducer Reducer Book 
1519. 5) Book No. 1515. No. 1524. 
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Husky hoists are invariably equipped 








with husky Hyatt Roller Bearings, as 
in the Lo-Hed built by AMERICAN 
ENGINEERING COMPANY. 





aa 


DEPENDABLE (24 


TEAM MATES FOR ALL YOUR 
Built for endurance... for tough going... for EQUIPMENT ! 


heavy loads... Hyatt Roller Bearings withstand 
cruel punishment which would make ordinary 
bearings old before their time. Day in and day 
out they do it, asking no time off for repairs 
and maintenance. Occasional lubrication is the 
only care they require. 


Because they run so smoothly for so many 





years, in so many assignments, Hyatt Roller Bear- 


ings are always teamed with better-designed, 
longer-lived, and more dependable operating 
equipment. Line up with Hyatts! Hyatt Bearings 
Division, General Motors Corporation, Newark, 


Detroit, San Francisco. Hyatt Roller Bearing Sales 


Company, Chicago and Pittsburgh. ROLLER BEARINGS 
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How J-M Asbestos Felts 
Protect the Waterproofing Asphalts 
from the Sun... 


As this enlarged cross-section of a 3-ply 
J-M Asbestos Roof shows, each asbestos 
fiber is solid, non-capillary. The asphalt 
cannot penetrate into these fibers, 
or be drawn up through them by the sun. 
Hence, the asphalt—both within the felts 
and between the plies—retains indefinite- 
ly the lighter oils so essential to effective 
waterproofing. 


aan 









 Johns-Manville 
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.- to get permanent 
protection at minimum 
upkeep, I am convinced 
that we should use a 


J-M Asbestos Roof 













N 1915, a large papermaking-ma- 
chinery company in upper New 
York State applied a built-up roof on 
the concrete deck over their foundry. 

They were interested in securing 
lasting, low-cost protection for their 
investment in equipment and mate- 
rials. And their belief in the superior- 
ity of J-M Asbestos Roofs has been 
more than confirmed today! 

This particular J-M Roof, like 
scores of others throughout the coun- 
try, is still in excellent condition as it 
nears the quarter-century mark. Ex- 
planation? 

These roofs were built up with felts 


made of asbestos — the mineral that is 
fireproof, weatherproof, permanent. 


BONDED 
BUILT-UP 


But weather and fire are only two of 
the enemies of roofing life. A third— 
and equally serious one—is the sun. 
How its intense drying-out action is 
prevented by J-M Asbestos Felts is 
explained in the diagram and story 
on the left. Read the facts in that 
paragraph if you want the reason why 
J-M Roofs have established such an 


outstanding service record. 


Valuable Book on Built-Up Roofs 


“Specifications on J-M Bonded Built- 
Up Roofs” is a handbook giving data 
on roofing problems and complete in- 
formation on all J-M Roofs. For your 
free copy, write to Johns-Manville, 


22 E. 40th St., New York, N. Y. 


ASBESTOS ROOFS 
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Industrial buyers patie turn to Graybar as the 
logical source for each and every electrical product 
...- Because of Graybar’s 60,000 electrical items to 
choose from. Because of Graybar’s nationwide dis- 
tribution system to make possible conveniences and 
economies. And, finally, because of the 69 year old 
Graybar reputation for quality. 


OFFICES IN 83 PRINCIPAL CITIES. EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK 
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SUCCESSFUL FOR A DECADE 


Simple Methods Provide 
COMPLETE COSTS DAILY and 
PROGRESSIVE PRODUCTION CONTROLS 

















The cost and production control methods adopted ten years 
ago by Mullins Manufacturing Corporation of Salem, Ohio, are 
serving satisfactorily today. The production of cabinets and 
wringers has been added to the stamping caiunittin parts, 
washing machine tubs, etc., but the original controls have been 
readily adapted to changing requirements. The following 
results presented in an article in the February 1931 issue of 
Factory still are achieved daily: 








"Our Cost Department wants to know every night exactly 
what it cost to put each job through the plant that day. 
Our control system was planned to get that result with 





the fewest possible motions. It is extremely simple and 
has taken a number of time-keepers off our pay roll. 


"That saving alone for the first year of operation paid 
for setting up the control and installing supplementary 
equipment. We have been so completely satisfied with 
the results that it has been unnecessary to change any pcan 


part of it. _— 


"Production, planning, and departmental controls pro- - S/H 
vide up-to-the-minute records of the status of every eas een 


#2 Uy) 


job in process. Actual and standard labor costs are aT se fou 
available a few minutes after the completion of each 
operation. Within an hour after quitting time, the cost 
department knows just what the day's operations cost. 





Pn ae 
SCRAP Pcs. 








"The system works on a sort of straight line production 
plan, moving along smoothly and with the utmost effi- 

, ciency. Before its adoption there was a lag of at least 
24 hours between the completion of operations and the 
availability of this data." 


Your requirements undoubtedly differ from those served by 
these controls but every McCaskey installation is tailor-made 
to meet specific conditions. Write for "Pay Roll and Cost 3 
Distributions Without Posting", "Simplified Production Control" ruN/Q2OO |'°5_To bare 
or pamphlets describing other McCaskey Industrial Controls. 2200 





Pcs To DATE 


200 















made at 


THE McCASKEY REGISTER COMPANY ea aa ite doe, 





ALLIANCE, OHIO boards, provide immediate data for Mullins 
controls with ‘'the fewest possible motions." 





VMicCASKEY INDUSTRIAL CONTROLS 


PRODUCTION © INVENTORY e MAINTENANCE e¢ TOOLS e COSTS e PAYROLL 
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TO USE GOOD * 





(Reading time: 25 Seconds or less) 


@ An automotive parts manufacturer standardized 
on Osborn Brushes for production work. Reason: 
To maintain high standards of performance with 
purchasing economy. But brushes used for all 
maintenance work were bought indifferently. 
Result: Lack of uniform brush quality . . . too 
frequent replacements. ..too much time wasted 


buying brushes. All that stopped when the com- 


THE MOST EXTENSIVE LINE OF INDUSTRIAL BRUSHES 


pany was told Osborn Brushes were quickly 
available for all brush needs in industry . - 
making standardization possible ... with result- 
ant economy. Osborn and the Osborn Distribu- 
tor in your locality can do the same for YOU. 


Ask about it! 


THE OSBORN MANUFACTURING COMPANY 
5401 HAMILTON AVENUE e CLEVELAND, OHIO 
SALES OFFICES: NEW YORK ¢ DETROIT ¢« CHICAGO « SAN FRANCISCO 





SERVING ALL INDUSTRIES 
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Many a ship has foundered on hidden 
shoals . . . Production in 9 out of 10 plants 
is in no less danger from the “shallows” of 
inadequate wiring. 

Guard against wasted power — production 
lags — costly breakdowns. Reduce mainte- 
nance and repair costs to a minimum. Have 
your wiring checked now. Make sure that 


men and machinery in your plant have electri- 


cal facilities to keep production rolling. 








When installing new wiring, use G-E Wir- 
ing Materials. G-E White Rigid Conduit, 
Boxes and Fittings, G-E Wire and Cable, and 
G-E Wiring Devices make a complete line 
and are designed to be used together for 
permanence and economy. For information, 
see your nearest G-E Merchandise Distribu- 
tor, or write to Section CDW-9611, Appli- 
ance and Merchandise Department, General 


Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


WIRING MATERIALS 


GENERAL ELECTRIC COMPANY, CONNECTICUT 


APPLIANCE AND MERCHANDISE DEPARTMENT, BRIDGEPORT, 
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“Let’s move at less cost,’”’ said this manufacturer 
of plumbing hardware. Lower lines ——— 
conveyor move tote pans of castings from grinding 
machines to elevator in rear. Roller conveyor 


dau is 


% Every day in your plant, raw mate- 
rials move in, shipments move out, work 


in process moves from stage 
to stage in manufacture and 
assembly. . . . Some authori- 
ties say moving is 90% of mak- 
ing! Regardless of your exact 
percentage, is it not simply 
good judgement to cut this 
major cost at every possible 
operation? ... There is a 


LOGAN C0O., Incorporated, Louisville, Ky. 





= 





MOVING 





EBA: 


Roller Conveyor transfer car 


delivering parts to any one of 


a row of grinders. 


510 Buchanan St. 


sections on elevator Fa connect with other con- 
veyors on upper floor leading to machine operations. 
Upper line of conveyor in photo returns empty 
tote pans from the machine shop to sorting bins. 





MOVING Day/ 


Logan Conveyor engineer in your lo- 
cality whose expert advice on material 


movement, can in all likeli- 
hood be used to your advan- 
tageand profit. Hewill beglad 
to call without obligation. . . 
.. And have you received a 
copy of the bulletin “7 Econ- 
omies of Logan Conveyors”’? 
A request on your letterhead 


will be promptly filled. 





il 
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STEEL PLANT 





NOVEMBER, 1937 13 


stops ROLL NECKS 
OVERHEATING! 





; on superintendent of a promi- 


nent alloy steel mill was in 
serious lubricating trouble. 

Just as things looked blackest, and 
he despaired of ever getting out of 
the rough, Texaco Engineering Ser- 
vice came in. 

“Help us?” queried the harassed 
superintendent. “If you can show 
us a way out of this, you'll have a 
home here.” 

Result. Almost immediately their 
maintenance expense came down 
to normal, a fraction of what it 
had been. That is how Texaco 


Engineering Service operates... 


One of the reasons for the success of Texaco 
Engineering Service is the extremely wide range 
of Texaco Products it recommends ... there are 
more than 350 items in the line, each capable 


of doing a real job where properly applied. 


or should we say “co-operates.” 

Working harmoniously with your 
own personnel, our men sometimes 
work wonders, frequently merely by 
switching from one lube to another 
here, suggesting a more modern 
means of application there. 

Trained lubrication engineers are 
available everywhere for consulta- 
tion on the selection and application 
of Texaco Industrial Lubricants. 
Prompt deliveries assured through 
2070 warehouse plants throughout 
the United States. 

The Texas Company, 135 East 
42nd Street, New York City. 


INDUSTRIAL LUBRICANTS 
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Typical of methods employed throughout G-E motor factories are those followed by 
this husky workman in the rotor-casting section. He uses materials that measure up 
to rigid G-E specifications. He employs methods that have been developed as a result 
of hundreds of tests on completed rotors. And, finally, continuous inspections make 
sure that every rotor is made exactly right. At every important step in the manu- 
facture of G-E motors, similarly exacting tests are made, not only to make sure that 
General Electric quality is maintained but alsoto find new ways to raise it still higher. 


ELECTRIC 
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Simplicity is the keynote of this great roller. — Moller Chains \ Leste designing board to actual ou 
chain. The inner oil supply—70% more than ordi” ~Tnstaligtion.. Dr 
nary chains—is a triumph of design in Morge 

, Roller Chains. This cushion of lubrication oi “y 
every roller insures quieter, gentler chain actio al \ 
More power, less noise, less wear! . 


\ 








pemiinn \steels\ are jused for rollers, pins and thi 
1s. ings. A new) Spring Lock was designed to of 
2a tthe jplace/of; ‘the ordinary cotter pins which ar 

f Toogéried by vibration. Movement tal 
‘S| gontrolled to end wear on the 










Hailed at its introduction several years ago a 
the most important advance in roller chain de- 
sign, Morse Roller Chain has demonstrated its 
worth in hundreds of uses in thousands of indus- 
trial jobs since its first enthusiastic reception. 
And it’s no surprise to power engineers. For 
top performance has been built into Morse 


JONG, ‘short links, damaged side plates, un- 

even | \wear on the\ rollers—all the enemies of wi 

t chai inl performarice— are conquered by the pr 
ilo wis yy Morse Roller Chain. 
| l) 












BRANCH OFFICES IN 
ALL PRINCIPAL CITIES 





MORSE CHAIN COMPANY 
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Morse Roller Chains have limitless 
applications in industry. From the 
smallest single-widths to the ponder- 
ous multiple-width chains that drive 
huge machines with tremendously 
heavy loads, Morse Roller Chains fit 
into the production picture. 


But in addition to the usual industrial 
uses, Morse Roller Chains have set 
performance marks as truck drives, 
as conveyors, and in many unusual 
utilizations. 


With the mounting costs of doing 
business, many manufacturers have 
been seeking ways of cutting down 
the cost of production. Here’s one 
sound way: Modernize your power 
transmissions and get full efficiency 
out of them with Morse Positive Chain 
Drives. They actually cost no more 
than less efficient, less lasting types 
of drives. And maintenance costs take 
a nose dive when Morse Chain Drives 
take over! 


The Morse man in your territory, or 
Morse, Ithaca, will be glad to advise 
with you on your power transmission 
problems. 


th e ; 
57, : rd $ret 


ITHACA N.Y. DIVISION OF BORG 





WARNER CORP. 
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Automatic Coal . 


production | 


OU may be saddled with high fuel 
costs and not realize it. If you're still 
hand-firing the boilers in your factory 
there’snodoubt about it—you are burdened 
with needless overhead, and you need Iron 
Fireman automatic coal firing equipment 
to lighten the load you are carrying. 
Iron Fireman will put you on the auto- 
matic side in your boiler room. Fuel and 
labor costs will come down. Smoke waste 
will end. Fluctuations in heat will stop. 
Employees will do more and better work 
because of Iron Fireman’s ability to main- 
tain proper room temperatures. You'll 
have the finest automatic heating that 
money can buy—and make substantial 


savings at the same time. 


Savings Help Offset Rising 
Operating Costs 
The savings that an Iron Fireman can 
make take on added significance in the 
current era of rising prices. As every 
factory manager knows too well, the costs 
of operation are mounting rapidly. How- 
ever, this added cost of operation can be 
minimized—in some cases perhaps offset 
entirely—--by applying the savings that can 





be made with Iron Fireman firing. The 





One of the first steps in reducing wasteful overhead is to modernize your boiler 
room with Iron Fireman automatic coal firing. 


i eis ih) ieee 
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IRON FIREMAN MANUFACTURING CO. l 
3023 W. 106th Street, Cleveland, Ohio. | 
| wn 
Please send catalog. L) Make free firing survey. | ia 
| 
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Heating cuts operating costs—increases 


elticiency 


chances are that an Iron Firemanized 
boiler room will result in savings of 15c 
to 35c on every dollar now spent for fuel. 
Such is the performance record in factory 
buildings from coast to coast, and your 
property should not prove an exception. 


Free Firing Survey 
There is only one definite way to find out 
what Iron Fireman can do for you. This 
is to secure a firing survey from your 
dealer which will give you all the facts— 
not only as to what you may expect in 
better heat, but also what an Iron Fireman 
should save over your present firing 
method. There is no cost or obligation 
for this survey service. Ask for it—or 
write to the factory for literature. Iron 
Fireman Manufacturing Co. Factories: 
Portland, Oregon; Cleveland, Ohio; 
Toronto, Canada. Dealers everywhere. 

















r Saves $300 a Month 


Universay Sanitary Mrc. Co., 
New Castle, Pa. ‘“Two Iron Fire- 
man stokers under our 250 h.p. 
water tube boilers are operated 
continuously. They maintain 
uniform steam pressure and save 
$300 a month.” 


Reduces Steam Costs $2160 a Year 


Hagcer Porrteries, INc., : a oY 
Dundee, Ill. ‘*Great re- 
duction in steam costs 
with Iron Fireman. Coal 
consumption increased 
only 20 per cent when 
we doubled our produc- 
tion. Our actual savings 
have been $180 a month.”’ 





Pays Dividends 4 Ways 


Auten-A Co. or Canapa, Ltp., 
Hanover, Ont. Iron Fireman has 
cut fuel costs; firing room labor; 
provided steady power; increased 
boiler efficiency. ‘‘We are glad 
to recommend Iron Fireman to 
anyone considering the installa- 
tion of a machine of this type.” 


Iron Fireman Cuts Fuel Cost 25% 


Buvue Bett Overatt Co., 
Greensboro, N. C. ‘‘In one 
season Iron Fireman cut 
fuel costs $450 or 25 per 
cent. We have steady even 
heat throughout the 
plant, increased efficiency 
and better working con- 
ditionsforouremployees.”’ 














No Coal Handling: Iron Fireman stokers can be installed to feed direct from the coal bin or bunkers, thus eliminating 
coal handling entirely as the coal can be delivered direct to the bunker from the truck or cars. Such installations are models of 
cleanliness and convenience. They are inconspicuous, and require a minimum of attention. 
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TIDE WATER (¢ 


THERE IS A COMPLETE LINE OF TYCOL LUBRICANTS 





| pow- 


1ese: 





f many D 
ered units lubricated with Tide 


Water Diesel Lubricants. 





and Maine Central Railroad, 


The Flying Yankee, Crack 
Train of the Boston and Maine 





is one oO 
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HIS MANUFACTURER suffered from runaway lubri- 


cation. It would not “stay put.” In his words, “Since 


we've been using Tide Water Green Cast Greases 
we’ve reduced the number of applications by 50%. There’s 
also less grease used on the bearings of the mills where grease 
is pumped under pressure. Tide Water Grease resists the heat 
better. It maintains body to insure a good film to protect 
the bearing.” 

Operators in every branch of industry find that Tide Water’s 
Green Cast Greases make light work of the tough jobs. They 
are compounded of the highest grade of paraffine base cylinder 
oil and a minimum of soap. More lubricating oil and less 
soap means more lubrication per pound of grease. 

Look for the natural green cast... it identifies Tide Water’s 
Green Cast Greases. Try them on your hardest jobs first and 


get the most convincing proof — the irrefutable evidence of 


Prd € 


better performance and economies of operation. We will 


gladly recommend the proper consistency for any application. 


TIDE WATER ASSOCIATED OIL COMPANY 


TIDE WATER DIVISION 
17 Battery Place, New York, N. Y. 


R GREEN CAST GREASES 


SCIENTIFICALLY ENGINEERED FOR EVERY INDUSTRIAL USE 








FACTORY MANAGEMENT and MAINTENANCE 


FOR YEARS» 


AMERICAN MUTUAL HAS REDUCED ACCIDENTS, -< 
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LOWERED INSURANCE COSTS AND INCREASED 


PRODUCTION EFFICIENCY... 


The specialized engineering service that comes Safety is economically planned for the plant as a 


to all American Mutual policyholders along with whole — men, methods and machines —as well 


the workmen’s compensation coverage they have as the obvious mechanical hazards. 


to provide — protects both men and profits, and 
Plant supervisors guided by this engineering serv- 


aids smooth-flowing production. 
ice inspire alertness for safety among a// employ- 


Results are as striking in Maine as in Minnesota, 
in Florida as in Louisiana, in food plants as in 
foundries, in wood-working firms as in textile 
mills, BECAUSE 


ees, from top executive to lowest-waged worker. 


The amount of service is gauged by the needs of 
each plant — not by a standard routine. 


the Safety Engineering Plan for each concern is 
individually shaped for the utmost effectiveness 


Results? See the typical cases on the opposite 
page. Very likely one or two are firms in your 


Study of its conditions and past experience leads own industry and in your own location. Note 


to the diagnosing and safeguarding of éts particu- the records in increasing safety and lowering in- 


lar sources of danger. surance costs made by plants like yours. 


' “AR 

m 11T a 
AppORTUNITIES FO 
U . . . from safety work by our engineers, helping you to lower in- 
surance Costs, prevent uninsured losses such as interruptions to 
production, damaged equipment, lowered morale, and loss of ex- 
perienced personnel. 
... from medical care of the injured, with doctors skilled in re- 
storing ability to work, saving for their employers their valuable 
years of experience. 
. .. froma cash dividend that for 50 years has uninterrupted! 
saved our policyholders 1/5 or more of their insurance costs eac 
year. 


} } 





hp Company, . ae 
ican Mutual Liability penn Mass. ... Write for free subscription to our magazine, which gives 
Dept. 53, 142 Berkeley Street, eichit practical aids for safety and management men. 
‘ the AME 
four issues of 
ease send me the next ’ 
MUTUAL MAGAZINE 


American Mutual v 


Admitted Assets: $29,786, 487.87 
Surplus to Policyholders: $5,008,835.03 


BRANCHES IN 


Company ee 
: ede rrr 


Liabilities: $24,777,652.84 
As of Dec. 31, 1936 
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IN CHARTS ABOVE broken line shows average manual rates per 
$100 payroll for workmen’s compensation insurance in that state 


and in that industry . .. solid line shows rate paid by our policy- 
holder, lowered by good safety experience. 


1] works to make all work safe 


FIFTIETH 
ANNIVERSARY 
1887-1937 
Savings on automobile insurance, public liability and other lines have always 
been 20% or more each year — even greater savings on general fire insurance, 
written by our associate, Allied American Mutual Fire Insurance Company. 





COUNTRY’S PRINCIPAL CITIES 
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THE HIGHEST QUALITY PAINT. 











T’S NEVER ECONOMY to use a cheap paint in a plant like 
yours. For cheap paint just hasn’t got what it takes to do a high- 
standard, low-cost job. Ordinary white paint works slowly . . . hin- 


ders the painter . . . covers less surface . . . doesn’t hide well . . .“‘yel- 
lows” quickly. It means more paint per job and more frequent 
repaintings. 


Barreled Sunlight is the paint for you . . . the standard by which 
all whites are measured. Check its 5 vital qualities . . . you won’t 
find all 5 in any other white paint. That’s why Barreled Sunlight is 
a standard specification in industrial plants everywhere. It goes on 
faster, stretches further per gallon, remains white longer, and gives 
your walls a clean, smooth, good-looking surface that’s as durable 
as rawhide. And it actually costs less per finished job. U. S. Gutta 
Percha Paint Company, 2-K Dudley Street, Providence, R. I. 
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THE LOWEST FINISHED COST.’ 
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Mr. R. MONROE, Chief Electrician 
of American Brake Shoe and 
Foundry Co., Mahwah, N. J. 


“Prior to June 29th, 1933 we experienced great trouble in 
getting ordinary 60 ampere 250 volt renewable fuses to hold 
the starting load of one of our grinders. These fuses blew about 
twice a week. 

On June 29th, 1933 we installed BUSS Super-Lag Fuses 
then stood by and started the grinder up 10 times without 


one blow. 
On January 8th, 1934 we checked this installation and 


found the same fuses still in service. Checked again on January 


27th, 1936 and found no blows to date.” 






———————— 


———— eee 
———— = 


ee WHY BUSS FUSES 
DONT BLOW NEEDLESSLY 













in the design of the development in | 
FUSE-CASE help the FUSE LINK 
make it possible completes the job. 


GET THE FACTS. 


This little book entitled “Fuses 

made to protect —not to blow" 
sets them forth in a brief inter- 
esting way. Send for a copy. 


BUSSMANN MEG. CO. 


2536 W. University St., St. Louis, Mo 


*vision McGraw Electric Company 
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ASSURES A BETTER 
PLANT — PRODUCT — PROFIT 


s LANNED POWER TRANSMISSION” insures increased and 
more effective power utilization. It means greater production 
efficiency, flexibility to accommodate future changes, lower 

maintenance costs, lower power costs and — increased profits. 
“Planned Power Transmission” means the selection of power drives 
best suited for individual operating conditions and the proper combi- 
nation of individual and group drives which will get the power from 
source to driven machine most effectively and with minimum loss. 
Engineers of the Power Transmission Council —collaborating with 
plant, consulting and power engineers and members of the Nation’s 
Power Transmission Clubs—are constantly conducting power trans- 
mission surveys in many different industries. In some cases they 
- have found power wastes running as high as 38%. Without fees or 
obligation of any kind their findings have simplified production flows, 
insured fewer service interruptions and cleaned up shop appearance. 
Power Transmission Council engineers have no special cause to plead 
-— no one type of drive to recommend. They are interested solely in 
selecting the combination of drives best suited to each particular case. 
This is the consultive service manufacturers may have by addressing 
the Power Transmission Council. Why not check your own produc- 
tion flow — in the interests of a better plant — product and profit! 


75 STATE STREET, BOSTON, 





1. NATIONAL ORGANIZATION: The 
Power Transmission Council is the 
official spokesman for the Power 
Transmission industry. It is incorpo- 
rated under the laws of the State of 
Delaware. It is committed to a broad 
program in behalf of more effective 
power utilization in industry. 


2. SOUND ENGINEERING: Only one 
laboratory is recognized by Power 
Transmission Council—the industrial 
plant. From studies made by com- 
petent and experienced engineers 
facts have been accumulated which 
guide recommendations and are avail- 
able to industrial executives in the 
form of Case Studies. 


3. REGIONAL ENGINEERS: A staff of 
competent power transmission engi- 
neers is maintained in leading indus- 
trial centers. They deal with facts — 
their recommendations are unpreju- 
diced — their goal is more effective 
power utilization through planned 
power transmission. 


4. LOCAL ENGINEERING ORGANIZA- 
TIONS: 3,500 members of Power Trans- 
mission Clubs in industrial centers, 
affiliated with the national organiza- 
tion and working in cooperation with 
Regional Engineers are daily assisting 
industrial executives in the solution 
of their power transmission problems. 


5. EFFECTIVE MERCHANDISING: The 
facts accumulated as a result of the 
Council Research program are used 
as a basis for a broad educational 
program and are widely distributed 
in the form of many valuable pub- 
lications covering the many phases of 
industrial power transmission practice. 
Write headquarters for a complete list. 


MASSACHUSETTS 
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SAVE POWER 

































...4m Starting 
... While running 


American Steel Split Pulleys require less power 
to operate—in starting, becausetheyarelighter 
— while running, because their flat, edge-on 
arms cut the air, reducing resistance—con- 
tinuously, because the high frictional capac- 
ity of “American” steel faces guarantees 
minimum belt slip. Moreover, this ‘’split'’ 
type pulley is more easily installed and Hy 
interchangeable bushings make these 
pulleys readily adaptable for re-loca- 
tion on other shafts. There are 
‘Americans’ designed for all types 
of service, and maximum power 
transmission atminimumcost 
is of assured interest 
to everyone. 


Lh 
L = 
j tf 


Do This... 


Write today for copy 
of our latest catalog 
listing full details of 
construction, sizes, 
engineering data, 
and prices. The de- 
scriptive literature 
makes a valuable 
ready reference. It 
can prove a source 
of substantial main- 
tenance economies. 
Send for it at once. 


Mcdern Group Drives 
provide the opportunity 
industry has long sought 
to really capitalize on the 
superior features of Amer- 
ican Steel Split Pulleys. 


The Power Wise 
Group Their Drives 


ERICA 


PULLEY COMPANY 


4200 WISSAHICKON AVE. PHILADELPHIA, PA. 
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“UNIVERSAL TYPE 
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Underneath view of DUCT in which 
Busbars arc mounted and into 


which TROLLEYS are inserted. 





The movable, current carrying TROLLEY 








Bull Dog Universal Trol-E-Duct makes it possible for you to 
avoid the LIMITATIONS and EXPENSE of a FIXED Lighting 
System. Bull Dog Universal Trol-E-Duct system of ‘‘Lights 
on Wheels’’ is FLEXIBLE. Lighting units can be moved in 
either direction along the Duct run, enabling you to change 
the position or increase the number of your Lighting units 
Two types of lighting fixtures to meet the changing working level requirements. Every inch 


each attached t YY 2 ° ~ 
pir 20 yen lie agente of the entire Duct run is a potential source of current. 


rai ca —. on type = 
standard lighting fixtures can be 2 2 
sduatal os tot tt ant, : Write for Illustrated Bulletin 
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Most versatile of the Baker line, Baker Crane 
Trucks are daily saving time and money in the 
many odd jobs of handling steel. Change of 
lifting equipment only, from hook, as illustra- 
ted, to magnet, tongs, chain sling, rack or any 
special device permits the same crane to handle 
a wide variety of materials. You'll find its use- 
fulness practically unlimited, its daily savings 
an important factor in cutting plant operation 
costs. @ Get all the facts on handling costs 


from the Baker Materials Handling Engineer. 


dd Job M 
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You'll find his data on time and cost savings 
detailed and accurate, his suggestions practical 
and helpful, in solving your own handling 
problems. There’s no obligation, just write to 


BAKER INDUSTRIAL TRUCK DIVISION, of the Baker 
Raulang Company, 2178 West 25th St., Cleveland, Ohio. 











TRADE-MARK 
REG. U.S. PAT, OFF, 
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87 world and international speed records were 
smashed by Ab Jenkins in his powerful racing car 
shown above—raising world’s unlimited 24-hour 
record to average of 157.27 m.p.h. He also broke 
the 1-hour record at a speed of 177.05 m.p.h. 








Ab Jenkins sets 159 new speed records... 
using Gulfpride Oil and No-Nox Ethyl Gasoline 





Car driven by Ab Jenkins photo- 
graphed while breaking 36 “un- 
limited” and 36 “Class C” stock 
closed car records—all well above 
100 m.p.h. For 24 hours he aver- 
aged 101.72 m.p.h. 


(Supervised and timed by the Contest Board of the American Automobile Association) 


O special lubricants or fuels were used by Ab 

Jenkins when he recently hung up 159 new 
speed records with his big racer and his stock car 
sedan on the Bonneville salt beds in Utah. 

He used the same Gulfpride Oil and Gulf No-Nox 
Ethyl Gasoline that are giving thousands of car own- 
ers new motoring economy and satisfaction every day! 
The same gas and oil you can buy for your car from any 
Gulf dealer! 

Gulfpride Oil has unique qualities which make it 
an ideal lubricant for all operating conditions. It 
is refined by a special process — Gulf’s exclusive and 
patented Alchlor process — which removes 20% more 
waste, carbon, gum and sludge-forming elements. The 
result is an oil of greater stability, greater resistance to 
oxidation, better lubricating qualities and longer life. 





This same refining process is used in the preparation 
of Gulf’s finest industrial lubricants. Thus, operators of 
steam turbines, air compressors, Diesel engines and 
many other types of industrial equipment can secure for 
their engines and machines the same protection against 
friction, wear and repair expense that Ab Jenkins re- 
ceived from Gulfpride Oil when he made 159 new speed 
records in Utah. GULF OIL CORPORATION * GULF RE- 
FINING COMPANY,GENERAL OFFICES,PITTSBURGH,PA. 
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300 TYPES 


These rugged solenoid relays are available for any type of industrial applica- 
tion. They are reliable and good for millions of trouble-free operations. Consist- 
ent in opening and closing. Ideal for heavy duty, high speed machine tool service. 





























BULLETIN 700 SOLENOID CONTACTORS 


Over five years ago, Allen- 
Bradley developed the first 
modernsolenoid contactor—the 
Bulletin 700. This relay estab- 
lished an unequaled reputation 
for ruggedness, dependability, 
exact operation, and long life. 
Thus, it soon became standard 
equipment on modern high- 
speed machine tools. 

Now, new refinements — the 
result of five years’ field ex- 








perience on production jobs— 
have been incorporated in Bul- 
letin 700 solenoid contactors. 
The relays have been re- 
arranged to make the wiring 
terminals easily accessible. 
Now a clear view is obtained 
down all contacts. The contacts 
themselves have been made 
larger. More millions of oper- 
ations have been added. How- 
ever, the basic design of the 
Bulletin 700 relay remains un- 
changed. The up-and-down 
solenoid motion, the double 
break, silver alloy contacts, and 
other design features respon- 
sible for the relay's success have 
not been altered. 

Af you require exact relay 





operation, write Allen-Bradley. 
They have a Bulletin 700 relay 
that will solve your problem. 











SEND 





for Bulletin 700 With the old mounting, wiring the back With the new relay mounting, it is easy to 
5 \ contacts was a difficult job. The wired wire all connections. The finished job pre- 
relay presented this jumbled appearance. sents this neat and orderly appearance. 


Allen-Bradley Company, 

1310 S. Second Street, 

Milwaukee, Wisconsin. 

Please send me a copy of Bulletin 700. 








These Accurately Rated 
>» UNIT HEATERS 





® The ease and simplicity with which “Buffalo” Unit Heaters change cold, drafty, ineffi- 
cient working conditions to the right efficient working temperatures is little short of 
amazing. These accurately rated, ruggedly built, quiet Unit Heaters make an instant 
hit with both men and management. For the men—they spell comfort and health. For 
the management—the same things plus far more efficient heating. 


Because of their superior design and construction, “Buffalo” Unit Heaters are suitable 
for low or high pressure steam. 


Most models are available for immediate shipment. Write for Bulletin No. 3050. 


See our exhibit at the Fifth International Heating and Ventilating 
Exposition, Grand Central Palace, New York—January 24 to 28, 1938 


BUFFALO FORGE COMPANY 


471 BROADWAY BUFFALO, N. Y. 
Branch Engineering Offices in Principal Cities 
In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Highboy—Floor type for heating Lowboy — Fiat suspended type. Breezo-Fin—the highly efficient Gas Unit Heater—Where gas is 

large areas. Distributes warm air Same construction as Highboy, Unit Heater for small areas or readily available, many prefer this 

in several directions. but built for ceiling mounting to rooms. Exceptionally quiet. triple-safe ‘‘Buffalo’’ Gas Unit 
conserve floor space. Heater. 
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seneKNOW this 


The Power Salesman from the lighting 
company is proud of the commodity he 
sells. He knows that when used correctly, 
electricity delivers value far beyond its 
cost. For this reason, he endeavors to see 
that electrical equipment and wiring are of 
proper design and size, and that everything 
is correctly installed. 


Anaconda Wire & 


General Offices: 25 Broadway, New York « Chicago Office: 20 North Wacker Drive 
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OU ought to know him better...this man 

who represents your utility company. He may 

be able to save you hundreds, even thousands, 
of dollars. 

You find time to scold the workman who leaves 

a faucet dripping. You grumble when a little gaso- 

line is spilled. But when the Power Salesman calls 

...an expert who is hired just to save you money...does 


he often find you “busy”? 


Nine out of ten industrial plants need 
to modernize electric circuits 


It is a fact, authorities say, that nine out of ten 
industrial plants today are wasting money need- 
lessly through neglect of electric power distri- 
bution. Many electric circuits have grown “like 
Topsy.” Electric wires and cables are of antiquated 
design...and hopelessly overloaded. No wonder 
dollars fly outthe window in the form of heat losses, 
breakdowns, high maintenance and repair bills. 

Your utility wants you to get full use of the 
power you buy. Utility executives know that 
electricity rightly used leads to the sale of more 
power. That is why the utility invests thousands 
of dollars in service. It hires as Power Salesman 
a man who is an expert in things electrical. 


He can show you how to save money 


The Power Salesman today is cooperating with 
Anaconda Wire & Cable Company in present- 
ing to industry the need of modernizing electrical 
circuits. He knows, as we know, that one of the 
best investments you can make is in new elec- 
trical equipment. He knows, as we know, that 
modern, improved wires and cables, by eliminat- 


Cable 





rive 


BETTER! 


Sales Offices in Principal Cities , ! 
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ing breakdowns and reducing power bills, will 
save many times their cost. 

Your Power Salesman hasa great story to tell you. 
Why not get in touch with him? It will pay you! 


MODERNIZED WIRING AIDS PLANT 
OPERATION IN THESE SIX WAYS 


1 Prevents breakdowns that retard production and cause 
labor to lose wages. 


2 Prevents light losses and slowing down of machines 
due to voltage drop. 


3 Prevents dissipation of power in the form of invisi- 
ble heat losses. 


4 Lowers maintenance and repair costs. 


5 Permits shifting of equipment or installation of new 
machinery with minimum delay. 


6 Protects safety of workers and lowers insurance rates 
—a permanent saving! 





DO THIS NOW! 


Right now, your Power Salesman has a valuable sug- 
gestion to make. Initiate a ‘‘wiring survey” in your 
plant. These books give complete directions. Such a 
survey will cost you nothing— may save you many dol- 
lars. Copies of these books will be mailed on request. 
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"YES SIR, BOSS, 
THATS THE LOWEST-PRICED 


PRODUCTION INSURANCE 
WE EVER BOUGHT /” 
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NOFUZE “DE-ION" 
CIRCUIT BREAKERS 


100) Sifely 


@ The electrician is right. Nofuze Circuit Breakers provide real: 


SAFETY TO WORKMEN because all live parts are totally enclosed 
... covers are bolted on and need never be opened to restore service. 


SAFETY TO MACHINES AND CIRCUITS because the mechan- 
ism is tamper-proof and trip-free, cannot be held closed against severe 
overloads. And... 
PROTECTION FOR PRODUCTION SCHEDULES because elec- 
trical service can be restored immediately when dangerous overloads 
are removed. The all-too-frequent drains on profits by fuse 
outages ... costly losses of time by men and machines, fuse renewals, 
resultant delays in rush production schedules ...all are banished 
when you install Nofuze Circuit Breakers. 
It will pay you to investigate NOW. Call your nearest: 
WESTINGHOUSE OFFICE ELECTRICAL WHOLESALER 
INDUSTRIAL AGENT MOTOR DEALER 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. J 20334 





COST $18 . .S@qes$24 MONTHLY 
IN PRODUCTION COSTS! 


@The work of four men was delayed 5, to 16 we ll 
minutes on an average of four or five times 

each day, when this strip reel in a metal fabri- 

cating plant was protected by a fused switch. 








Lost man hours alone cost at least $24 per month. 
An $18 Nofuze Breaker replaced the fused 


. Switch... paid for itself in less —- month! ° fel aiy4 2 ios DY Bed @) bd CIRCUIT BREAKERS 
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A THOR GRINDER 
FOR EVERY JOB 


eration and ease‘of hamiing 
of this powerful Thor po 4 
"as it takes off a burr 


ABOVE: “Cross Section ¢ 
a Cost Cutter.’”’ The resilient ~ 


steel strips in the patented — 


Thor ‘‘Shock-Absorber”’ Spin- 


dle positively prevent ruin- 


ous vibration from reaching 


the motor on Thor Portable : 


ctric Grinders. = 


THOR VIBRATION-CONTROL 
SLASHES Grinding Costs 


Thor portable electric grinders give you grinding power wherever the job may 
be! They eliminate costly handling and save hours of non-productive time. In 
addition, they assure you of dependable, uninterrupted service and low main- 
tenance costs because Thor’s Vibration-Control prevents ruinous vibration from 


causing excessive wear and motor burnouts. 


Basic reason for this long life and low upkeep is the patented Thor Shock-Ab- 
sorber Spindle, a two-piece shaft joined with flexible steel strips, that absorbs 
and STOPS all vibration at the spindle ... before it reaches the motor! The resili- 
ent steel strips — not the motor — take the terrific shocks when these powerful 


grinders go to work. The result is smooth operaticn, 
easy handling, longer life... and lower maintenance 
costs! 

The Shock-Absorber Spindle, found only in Thor 
portable electric grinders, is another example of the 
improvements Thor engineers are constantly perfect- 
ing in their search for ways to increase the life and 
value of portable electric tools. And portable electric 
tools, as Thor makes them, are improving operations 
and cutting costs in thousands of plants. To find out 
what they could save you, write to: 


INDEPENDENT PNEUMATIC TOOL CO. 


600 WEST JACKSON BOULEVARD - CHICAGO - ILLINOIS 
New York Pittsburgh Detroit St. Louis Los Angeles 


TOOL MAKERS SINCE 1893 


MOTOR Desigy. 
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Apron Conveyors 
Barge Unloaders 
Belt Conveyors 
Buckets and Elevators 
Bunkers 

Slat Conveyors 
Chain Conveyors 
Flight Conveyors 
Chutes 

Centrifugal Elevators 
Oven Conveyors 
Screw Conveyors 
Tray Elevators 
Industrial Cars 
Tiering Machines 

- Storage Tanks 

Unit Elevators 


Coal and Ice Handling 
Systems 


Weigh Larries 








A few G-W products: 
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Mechanical handling of the right kind, produces marked economies with small 
investments. From raw materials to finished packages—from arrival, through 
manufacturing, packaging and storage to transportation—there is equipment 
designed and produced by Gifford-Wood to meet any given requirements. 
Whether it's a job of handling apricots or ashes, candles or coal, ice or ingots, 
bottles or bags, cases or cartons—into, within or out of the plant, Gifford-Wood 
equipment will solve the handling problem—conserve investment, avoid conges- 
tion, speed production, increase capacity, economize space requirements, 
promote economy. 


Consult Gifford-Wood engineers—their experience covers the mechanical 
handling problems of all industries. A new catalog has just been printed. 
Write for a copy. 


GIFFORD-WOOD CoO. 


i a 


OPERATING C. W. HUNT CO. DIVISION 





HUDSON, N. Y. 
565 W. Washington St., Chicago Graybar Building, New York 
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uly “THE FLOOR of CAPTIVE SUNLIGHT” 






IntheWrapping Room 
of Drake Bakeries, as 
throughout the entire 
plant, Hard Maple 
Floors insure excep- 
tional cleanliness, san- t 
itation and low clean- ~ , =a 
ing cost. 6 A ty, sas sigue Be bic ee u The Packaging 
TIT Liltiia i 7 ' ; tT . Room — floored 
ie msiginn.... wl | j with tough-fibred, 
meer Te a tight-grained 







Northern Hard 


ptt HE m4 i aah 3 4 s Maple. Heavy 
ij 1) j uid son ng OE % A i i truck traffic is 
Tal i 4 : omen oe speeded up over 
“ute ‘ ’ ~" oe its hard, smooth 

surface. 


“> 


Hard Maple Floor in 
the Doughnut Make- 
up Room of Drake 
Bakeries, Inc., Brook- 
lyn Plant. 








years. This process has kept them immaculate and made 
ifying to discover you’re also reducing lighting costs, them still more durable as it keeps the wood hard and 
increasing efficiency and acquiring an impressive adver- sealed. They look like ballroom floors, even in areas that 
tising feature. Many a factory has found these “plus” values are trucked over constantly. 
in Northern Hard Maple. Its smooth, light-colored surface “Our Maple Floors, when maintained this way, have 
virtually captures sunlight—helps provide a maximum of definite advertising value for us, since no one can visit 
clear light for accurate work and minimum lighting costs. our plants without being favorably impressed by the 
Beyond durability, daylight saving is one of the clean, wholesome appearance of our floors.” 
“plusses” of a Hard Maple floor—like its warmth, dryness, No matter what you produce in your factory, when you 
resilience, simplified alterations and lower cleaning and floor with Hard Maple, all these reasons combine to insure 
maintenance cost. your satisfaction and greatest ultimate economy. Before 
These “plus” values are well known to the Drake Bakeries building or remodeling, consult your architect about 
of Brooklyn, who state: MFMA* Northern Hard Maple, (available in strips or 
“We use Hard Maple Floors in our cake bakeries be- blocks) the only flooring whose grading is MFMA supervised. 


A FTER choosing a floor material for durability, it is grat- 


cause they are durable and free from dust. Our employees See our catalog data in Sweet's, Sec. 17/66. 
find them easy on their feet. Write us for folder on Heavy-Duty Finishes. 
“We have used the steel wool buffing equipment of MAPLE FLOORING MANUFACTURERS ASSOCIATION 
sealing and dry cleaning our Maple Floors for several 1787 McCormick Building, Chicago, Illinois 
’ ’ 


* M F M A — This trade-mark on Maple Flooring guarantees that 


: it conforms to the exacting grade standards of the Mapie Flooring 
I Manufacturers Association. It protects you against species substi- 
tution and inferior grade. It assures you of genuine Northern Hard 

Maple. Look for it on the flooring you buy. 














NORTHERN HARD MAPLE 1S THE LONGEST-~-WEARING COMFORTABLE FLOOR 
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Dat leewn your thitmometous 


Bore reflections in old-fashioned industrial ther- 










have tricked many an honest employee. Taylor 


Tubing eliminate such reflections ...show the one 


























4 
a 
IT’S NOT THAT SERIOUS, MY SON. 
BOY, THERE’S s S, sO 
onen eon THEY CAN’T AGREE ON THE RIGHT 
esantinet READING OF THAT OLD-FASHIONED 
WHY A -_ THERMOMETER .... THEY HAVE 
THERMOMETER-ITIS* 
THEY QUAR- <a J 









RELING? MAY- 
BE WE BETTER 
CALL A COP. 

















*THERMOMETER-ITIS— caused by trying to see temperatures on hard- 
to-read thermometers. Recognized by squinting. . . seeing temperatures 
that are not there... acting as if nearsighted... moving head and 
body from side to side when making a reading. 
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mometers with single-lens tubing 
Thermometers with triple-lens BINOC 


correct temperature at every reading 


rE aw 


S A MIRAGE has often tricked 
the senses of desert travelers, 
borereflectionin industrial thermom- 
eters of the past has deceived the 
the honest eyes of trained employees, 
and defeated quick, easy, accurate 
temperature readings. For in the at- 
tempt to make a reading from an 
improper angle, reflection in the 
empty bore above the mercury col- 
umn has made the mercury appear 
higher than it actually was. 

But now you can forget bore reflec- 
tion ever existed. Taylor Engineers 
have killed it in their remarkable 
new development—BINOC Tubing. 
They evolved an optically correct 
glass tubing with a scientifically de- 
termined triple-lens front. The light 
which caused bore reflections is 
diverted or excluded. 

Examine BINOC Tubingina Tay- 
lor Thermometer. You will discover 
what many other plant executives 
have found—that the one quality 
industrial thermometers have always 
lacked before is now supplied by 
BINOC Tubing—EASY READING. 





BINOC Tubing more than doubles 
the angle of vision within which you 
can see and read the mercury column. 
Its triple-lens construction concen- 
trates more light, more intensely, on 
the column and makes it stand out 
in bold relief. BINOC Tubing makes 
Taylor Thermometers, two to five 
times easier to read, yet it loses 
nothing in magnification. 

BINOC Tubing gives Binocular 
Vision. It ends the need for close- 
range reading with oneeyesquinting. 
It assures accurate reading with great 
ease at longer distances—with both 
eyes open. 

It will pay you to test Taylor In- 
dustrial Thermometers equipped 
with BINOC Tubing. See for your- 
self how this new development gives 
you quicker, more accurate readings, 
aids in eliminating costly mistakes, 
guards product uniformity and quali- 
ty. For an immediate demonstra- 
tion, ask a Taylor Representative or 
write direct to Taylor Instrument 
Companies, Rochester, N. Y. Plant 
also in Toronto, Canada. 





GET NEW FEVER THERMOMETER WITH BINOC TUBING 


TAYLOR INSTRUMENT COMPANIES 





No chance of inaccurate readings due to bore reflec- 
tion with this bold, clearly defined mercury column. 
BINOC Tubing makes Taylor Thermometers as easy 
to read as a newspaper headline. 
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INDUSTRIAL 


THERMOMETERS 
with BIN ()( tubing 


REG. U. S. PAT. OFF. 


After the development of BINOC Tubing for Industrial Thermometers Dept. FMM-11, Rochester, N. Y. 


Tavk hp : oe i: ia foe om 
: ylor turned its attention to the mee! this remarkable produc t in fes er i iii oes a ee ee 
thermometers. Taylor BINOC Fever Thermometers are now being intro- (oral type, with case) checked here. My regular druggist is 


duced through the drug stores of the country. They have the same triple-lens pana 
construction that assures greater visibility. They have shown that they are three 
times easier to read thanother high quality fever thermometers. Theflattened tubing 
makes them easier to handle and more convenient to use. These remarkable 


~~ (Name of retail store — and address) 
_____ Taylor BINOC Fever Thermometer $1.50 each— 
—_____~ Taylor-Tycos BI NOC Fever Thermometer $2.00 each 








ile ai dct anion kaos 





new thermometers are as great an aid in the home as BINOC Industrial ae = acd —: 
Thermometers are in industry. 
es - 0 ee: 
If you want one of the new BINOC Fever Thermometers, and your uae 
City State 


druggist cannot supply you, just fill out the coupon, giving name of your 
regular druggist, and mail it with check or money order. 
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In planning this combination locker and lunchroom, Chi- 
cago Screw Company gove particular consideration to 
f employee comfort and convenience, space 
and maintenance costs . -- and selected 
t throughout: Lockers, Benches and Tables. 


the factors © 
conservation 












Die Vault of Mills Novelty Company, Chicago; 
Lyon Steel Shelving is used for the safe storage 
and economical handling of more than 6, 
dies weighing 25 to 1,500 pounds. In this instal- 
lation the Lyon Shelving built to sustain a '00 
up to 15,000 pounds per section - - - provides 
35% increase in capacity in same floor space 
over former rigid welded construction. 
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Storage Shelving 


Shoprobes 





Box Inserts 
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STEP UP 
| PLANT 
| EFFICIENCY 


A SKF nn makers of anti-fric- Saeiar Geesetiner fame cxmuece 


' Il and roller bearings, find sie | | | 
sl slayer @ Designed to effectively contribute to plant economy, 
















: eptio 
Steel el a prone igs eae neatness and system... Lyon Steel Shop and Storage 
aes easy handling of hundreas oF ly Equipment is best known by industrial leaders for its contri- 
pateee f bearings. butions to shop efficiency. It provides a definite, convenient 


and sizes 0 


space for each item... and related items are grouped for most efficient handling. Orders 
are filled in less time and with fewer errors. Stocks are carried on less floor space. 
Inventory taking is simplified. The cost of handling stock and tools is reduced. 

Lyon Storage Equipment does not become obsolete. It lasts indefinitely ... can be 
loaded heavily . . . can be readjusted without waste to meet changing conditions, or 
expanded to keep pace with mounting production. For complete information on Lyon 
efficiency-increasing products, check and mail coupon. 


LYON METAL PRODUCTS, INCORPORATED + AURORA « ILLINOIS 


LYON 
STORAGE EQUIPMENT ae 


LYON METAL PRODUCTS, INCORPORATED, Aurora, Illinois 





rn 


LYON METAL PRODUCTS, INCORPORATED 
1211 River Street, Aurora, Illinois 


Send complete information on Lyon Equipment checked: 





a [_] Shelving [_] Shop Equipment [|_| Tool Room Equipment * 
[_] Storage Cabinets [ | Shop Boxes | Lockers 

5 [|_| Have representative call 7 
Tool Room a t 
Equipment q Nias : 
a Address ae eee eee Speen eee ee $ 
Stock Handling Carts a 

City- Stote_ ceeae 
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Buttered Toast 
and Coffee 


cant agree 
on Weather 




















The best of friends are soon parted when you 
get them going on weather. Bread, for instance, 
wants to be made in a fairly humid atmosphere. 
Coffee, on the other hand, is ground best in air 
that is dry. 


Hundreds of other products have similar climate 
favorites—beer, books, gum, glue—products like 
yours, perhaps. And all of these different products 
are made better, and at lower cost, when man- 
ufactured in climates that are suited to their 
individual tastes. 


Showing manufacturers which climates are best 
for their products—and installing those Certified 
Climates — has been our business for more than 


thirty years. In hundreds of plants — both large 
and small — Parks Engineers have helped manu- 
facturers increase production, lower costs, im- 
proved uniformity, and cut down rejects by 
means of air conditioning. 


Find out what we can do for you. It costs you 
nothing to talk with a Parks Engineer. Write 


PARKS 
Conlified Climate (os) 





PARKS-CRAMER CO., FITCHBURG, MASS... .CHARLOTTE, N.C. 
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Y-A-L-E... Just four letters of the alphabet. But place them together 
on a Chain Hoist and they spell YALE—A trademark recognized through- 
out industry as a guarantee that that hoist will give top performance! 


And no wonder! For years Yale Chain Hoists have stood up under 
the tést’ of,.time—have given efficient, economical service wherever 
they’ve been in use. Outstanding service that has put Yale Hoists where 
they are today—IN FRONT! 


Yale Hoists are preferred by the operator as well as the executive 
because they’re SAFE! They ease his work—safeguard his health. Help 
him produce more—in less time. With a Yale Chain Hoist on the job, 
men work better—raising per capita production ... lowering per 
capita cost! 


Find out how much Yale Efficiency—Speed—and Safety can save YOU. 


Call in your local distributor—He’ll tell you in dollars and cents. STEEL SAFETY HOOK 


The “safety valve” of the _ ar gg ym 

from special steel, it opens slowly, without frac- 
CAPACITIES: 300 LBS. TO 40 TONS ture, before any other part of the block is over- 
a Senne the mechanism, the load, and 
workman. 


TOTALLY ENCLOSED—BALL BEARINGS 


E MANUFACTURING COMPANY, 
TRADE MARK THE YALE & TOWN UFAC 
PHILADELPHIA DIVISION, PHILADELPHIA, PA. 
IN CANADA: ST. CATHARINES, ONT. 
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Above. Final inspection... Checking shaft 
height, the spacing of holes for holding- 
down bolts, and their location with respect 
to the shaft shoulder. 


Below. All parts are gauged for accuracy 
while in process of manufacture. 


During his 26 years in engineering and manufacture, Charlie Williams has seen Reliance 
policies and ideals crystallized through decision and action. With a clear understanding 
of such intangibles he is well qualified to direct the work of guarding Reliance quality. 
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on Keliance QT, 


Because of a closely-knit organization we can do things at Reliance in unusual ways 











which put added value into our product. Here inspection and tests are in charge of 
the Engineering Department. In this way, engineering follows the motor from the point 
of design to the shipping floor. Raw materials, parts in process, and assembled units are 
constantly under the observation and control of men primarily interested in maintaining 
high standards of quality which have been set for Reliance Motors. It’s never a case of 


“getting by” but of “making sure.” Our inspection sc 
and test work is followed through on this basis. 2 i a“—— 


Engineer in Charge of Inspection and Tests 
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Left. Every direct-current 
Reliance Motor is put through 
its paces under load. 








Below. A locked-rotor test 
given each alternating-cur- 
rent motor provides a defi- 
nite check against standards 
which have been set for a 
particular rating. © : 
























Right. Care is taken to pro- 
duce units which when as- 
sembled will insure a smooth 
running-balance. Any vari- 
ation from established stand- 
dards will be caught by this test 
with a vibrometer. 






Reliance Electric and Engineering Co. - 1088 Ivanhoe Road, Cleveland 


BRANCHES: BIRMINGHAM * BOSTON ¢ BUFFALO * CHICAGO ¢ CINCINNATI ¢ DETROIT 
GREENVILLE, S.C., © NEWYORK © PHILADELPHIA © PITTSBURGH : 


Representatives In’ Other Principal Cities | 


Ey MOTORS 
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like 
Thanksgiving 
had their 


=i BLUNDERBUS 
ERA 


Today we buy our turkey and 
hunt game with modern high 
power telescope rifles, being 
thankful for modern blessings 
. . . forgetting that ‘old 
fashioned" floors in our indus- 


trial plants are to be blamed 
for many dollars wasted and 
hours lost in production. 


. 


ALL-W | KNOBBY KNOBBYETTE 





ALL-WAY-GRIP — General pur- KNOBBY — Perfect foot sup- KNOBBYETTE — Lighter duty 
pose flooring, maximum non- port, recommended for heaviest flooring for general use. 
skid qualities. traffic. 


Central Steel Floors boost production 
—mot drag it down!.... 


You may be thankful you can afford new equipment—that you are farsighted enough to see the wisdom of buying 
ultra modern tools . . . but what about the floors your men work on and truck on? Are they a drag on production? 
Are they costing you good money to maintain, to repair, to overcome the defect of ruts, chips, dusting, absorption 
of oil, grease, water? The answer is simple—cover the old floors, almost overnight—with modern CENTRAL Rolled 
Steel FLOOR PLATES. They will step up the efficiency of your workers because they are safe to step on. They will 
cut out delays or accidents due to ruts or wear in the floor surface. They will shed water, oil, grease, etc. without 
getting smooth—are easily cleaned—in short have all the advantages that spell MODERNITY in industrial plant 
flooring. 

At a glance you can see that the several types of Central Plates meet many plant conditions—floors, platforms, 
covers, runways, mezzanines, etc. Each type is the best for each specific purpose. Once installed you can forget 
them. 


Write us now. We suggest that you get all the data for your consideration and if there are any special prob!ems 
of use or installation take it up with our experts. Consultation without obligation! 
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Good Bearings 
- .. ever Better 


e After forty years the objective 
at New Departure remains un- 
alterably to make the best bearing 
ever better. You may select New 
Departure ball bearings for your 
product or your production ma- 
chinery confident that they are the 
best that human skill, superfine 
materials and ultra-modern equip- 


ment have yet produced. 


2 





NEW DEPARTURE Ball Bearings 


New Departure © Division General Motors Corporation ~ Bristol, Connecticut 


NOTHING ROLLS maak” 6 CA BALL 
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L. C. MORROW, EDITOR 


Action Is Resumed 
on the Labor Front 


Two OCCURRENCES of importance to 
industry are about to take place at this 
writing: (1) The Congress is to convene; 
(2) AFL and CIO are to have a peace 
meeting. 


Early attention of Congress will be 
given to wages and hours legislation. 
Undoubtedly the President is correct in 
believing that he has a mandate to proceed 
along that line. 


It is a question as to what form the 
new wages and hours bill will take. The 
original bill was terrible. The bill as 
revised by the Senate—the same bill 
that was stalled by the House Rules Com- 
mittee—was bad enough, particularly 
after the House had added its 59 amend- 
ments. This bill, as well as the original, 
would have taken the first step toward 
government control of wages and hours, 
with the possibility of later control of 
prices. If we ever have price control 
(always accompanied by production con- 
trol) it will be just too bad for a national 
economy based on private enterprise. 


Industry’s concern is to do all it can, 
first, to see that no monstrosity such as 
the original bill is allowed to pass; second, 
to see that whatever bill is passed should 
se as simple as possible. 


There are good and bad features of an 
AFL-CIO get-together. So long as these 
two labor forces are warring, they are 
bound to have their differences with the 
National Labor Relations Board and their 
objections to the Wagner Act. If they 
create enough disturbance, they may 
bring about revision of the Act, an objec- 
tive that the employer side of industry 
is not likely to achieve. After they smoke 
the peace pipe they will pipe down about 
both Board and Act. 


COMPETITION between the AFL and 
CIO has brought about action by both to 
curry favor in public opinion. To illustrate, 
there is the resolution adopted last month 
by the CIO pledging the organization to 
respect its contracts. It is a fine resolution 
which would gain for organized labor the 
respect of industry and the public if lived 
up to. With the two factions joined, this 
resolution might become a scrap of paper. 


Jurisdictional disputes and boycotts, of 
course, may be eliminated by the reunion. 
If they are, industry and labor and the 
public will gain. That is one good feature 
of the get-together. Another is that, in 
the long run, it will change an impossible 
situation wherein two major labor organ- 
izations are vying for control of the 
employees of industry. 








A Case in 


British Labor Relations 


Something of an idealistic labor philosophy and its 


practical application. 


Presented in the thought that 


we in America may learn from British experience 


MERICAN AND BRITISH in- 
dustrialists have at least one 
common and besetting prob- 

lem—the adjustment of human 
relationships in industry. Your posi- 
tion in America is complicated, of 
course, by racial and economic fac- 
tors that do not exist in Great 
Britain. Our methods of approach 
may be quite impracticable for you. 
Yet out of what we have done in my 
country there may emerge some one 
thing that will help you in your 
difficulties. If it does, I shall be well 
repaid for setting down here some- 
thing of the techniques we have de- 
veloped over the many years that 
we have been living with the 
problem. 

In my own company we have nearly 
50,000 manual workers spread over 
55 factories. These factories vary 
from 10,000 employees down to 50 
or so. In some of these’ factories 
there are no trade unionists; in 
others the workers are 100 per cent 
organized. Over all, however, I 
should say that less than 50 per 
cent are trade unionists. We deal 
with about 20 unions—3 of them 
representing the manufacturing and 
servicing departments, and_ the 
others the craftsmen and machinists 
employed on maintenance and con- 
struction work. 

Our problem then is to keep a 
scattered payroll of 50,000 contented 
and to maintain friendly relations 
with 20 unions while, quite incident- 
ally of course, managing our works 
and making a reasonable profit. 

When we originally set out to 
face this problem, the first thing we 
did was to recognize that it could 
not be dealt with as a sideline—it 
must be treated as a major issue 
along lines just as_ deliberately 
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R. LLOYD ROBERTS 
Chief Labor Officer 
Imperial Chemical Industries Limited 


London 


studied and executed as those per- 
taining to technical and commercial 
matters. 

All labor matters are therefore in 
the care of a specialized department 
responsible to the Board of the com- 
pany. It is the duty of that depart- 
ment to secure the uniform ad- 
ministration of the Board’s labor 
policy throughout all plants. It does 
so by means of group labor officers 
attached to the various manufactur- 
ing groups, and these group labor 
officers in turn have plant labor 
officers at each plant. The central 
department in London deals with the 
group labor officers, whose business 
it then is to insure that their 
plant labor officers carry out the 
company’s policy in the individual 
plants. The plant labor officers are 
responsible to their respective plant 
managers for the proper conduct of 
labor relations in that plant. 


The Four C’s 


We are of the opinion that no 
undertaking can expect harmonious 
industrial relations unless those rela- 
tions are governed by a definite 
policy emanating from the Board- 
room and are thoroughly understood 
and appreciated in regard to all its 
implications by the various ranks 
of management down the line. 

The late E. K. Hall emphasized 
this to me nearly 20 years ago, and 
I have profited much by remember- 
ing what he described as the four 
C’s — contact, consultation, confi- 
dence, and cooperation. In fact, 
these form the basis of my company’s 
labor policy. 

I have no need to remind that 
there can be alternative kinds of 
labor policies. One is based primarily 


on the theory that the wage packet 
is the only bond between the em- 
ployee and the company. This con- 
ception of ‘industrial relations is a 
purely materialistic one; those who 
adopt it assume that, in order to 
get the best out of a man, all you 
have to do is put more money into 
his pocket. 

In my view the upholders of that 
policy are treading a dangerous path 
because they are appealing to the 
lowest instead of the highest in- 
stincts of the workman, and a rela- 
tionship so based will inevitably lead 
to conflict sooner or later. 

The other form of labor policy 
envisages a much nobler conception 
of human nature and the function 
of industry in our social economy. 
You may, if you like, term it the 
idealistic theory of industria] rela- 
tions as opposed to the materialistic 
one. The basic idea is that industry 
exists to render service to the com- 
munity and that it does so by means 
of the joint activities of the investor, 
the management, and the manual 
worker, each of the three parties 
naturally expecting to receive a fair 
reward for its contribution. 

To my mind, this conception of 
industry must be frankly accepted 
for the future. If you ask me why, 
I refer you to the spread of educa- 
tion among the mass of the 
population. 

The workman of 1937 is a very 
different individual from his pre- 
decessor of earlier generations. He 
now thinks for himself; he reads 
what others think; he listens to 
others who have read and thought 
more than he has. He now knows 
that he has a contribution to make; 
he realizes that labor is just as es- 
sential to industry as is the capital- 
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ist. And knowing all this, he de- 
mands what he thinks is his proper 
place in the scheme of things. 

If the capitalistic structure of so- 
ciety is to continue, the believers in 
that structure must see to it that it 
can be adapted to meet these legiti- 
mate desires and ambitions of the 
workingman of today. Hence my 
company has adopted a labor policy 
appropriate to what we conceive to 
be the needs of our time. 


With, Not For 


Quite simply, we try to make the 
worker realize that he is working 
with the company rather than for 
it. We believe that only by the 
establishment of such an understand- 
ing with our people can we secure 
their intelligent cooperation to the 
fullest extent. 

So much, then, for the philosophy 
underlying our behavior towards our 
people. We now come to the im- 
plications of that philosophy and 
to its practical expression. 

First, we do not base our wage 





policy on the sole consideration of 
supply and demand. We have es- 
tablished a national minimum rate 
which we believe to be at the moment 
a fair rate in relation to our own 
prosperity and to the purchasing 
power of money. We are well aware 
that, in many of the areas in which 
our plants are situated, we could 
obtain labor at lower rates, but we 
decline to take advantage in any way 
of that fact. 

We have, of course, many rates 
superior to the minimum, and _ be- 
cause we are anxious that men 
should be paid appropriately for skill 
and responsibility we have for the 
past 16 months been engaged in a 
meticulous “point-rating” of all our 
jobs with a view to insuring (a) 
that we do not apply the minimum 
rate to other than laboring jobs and 
(b) that jobs superior to that of 
the laborer are correctly rated. This 
was entirely a voluntary undertak- 
ing on our part. 

Another indication of our attitude 
is that we settle the general wage 
position at all factories by negotia- 
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tion with the appropriate trade 
unions, even though—and this is 
the important point — those unions 
may not have a single member in a 
particular factory. 

In our unorganized factories we 
could perfectly well settle wages and 
conditions direct with the workers 
themselves through our works coun- 
cil machinery. We do not do so, 
however, because we believe that 
those workers are not in any real 
sense in a fair economic position 
to bargain with us. We believe they 
need the protection afforded by trade 
unions and union officials who are 
experienced in wage negotiations 
and who know the general wage 
position in the country. 

We believe that, however honest 
our intentions as a company, we 
need the salutary check on us im- 
posed by these external bodies. We 
know that, having regard to the 
relations which exist between us and 
our workers, we could many times 
adjust wages and conditions against 
the workers, or refuse reasonable 
claims for improvement on the plea 
of necessity and because of their 
confidence in us they would readily 
submit. In order to prevent any 
possibility of abuse of this confi- 
dence, therefore, we invariably con- 
duct such negotiations with the 
Unions and so submit to the chal- 
lenge to make good our case. 


Essential Sanity 


This attitude towards trade unions 
is justified because of the essentially 
sane character of those unions. They 
are not all of equal sanity, of course, 
from my point of view—for example, 
when the Plumbers’ Union claims 
that the fixing of concrete gutters is 
a plumber’s work, because gutters 
used to be made of lead and all lead 
work belonged to the plumbers. 

3roadly speaking, however, I can 
say that throughout my quarter of 
a century’s experience the instances 
of unreasonableness on their part 
have been extraordinarily few. I ex- 
cept, of course, the period of the 
General Strike in 1926, when the 
attitude of all unions was abnormal. 
On that occasion, the various unions 
called out their members in my com- 
pany, and in order to make sure that 
everybody would see the notices, I 
exhibited them in all departments. 
The response, however, must have 


General view of the coal hydro- 
genation petrol plant at the 
Billingham Works of Imperial 
Chemical Industries 











“The structure of the unions naturally develops what 
you might describe as a belligerent formation—work- 


men on one side, employers on the other. We spare no 


pains to convince our men that, far from being ranged 


on opposite sides as in battle, they and ourselves are 


allied in a common cause” 





been disappointing to the unions, 
because not a man moved from his 
post—a noteworthy tribute to the 
relations between my company and 
its employees. 

What I describe as the essential 
sanity of our unions towards my 
company has been to some extent 
induced by our treatment of them. 
We have frankly recognized their 
right to use every constitutional en- 
deavor to improve the economic posi- 
tion of their members, and we have 
never refused them conference to 
discuss their claims. Further, they 
know that we have an efficient Labor 
Department motivated throughout 
by a desire to insure fair treatment. 

On any major issue they know 
that the proposals of the Labor De- 
partment have been carefully ex- 
amined by the Directors of the 
company and that any offer—for ex- 
ample of a wage increase—is a con- 
sidered one and is not put forward 
as the first stage of a bargaining 
process where the unions gradually 
mitigate their demands and the em- 
ployers gradually improve their of- 
fers until a compromise is reached. 
We do not proceed on that basis. 
We offer the amount we consider 
reasonable and adhere to it. 


Two Hours to Settle 


Only a month or two ago I met 
in conference the representatives of 
the eight unions representing our 
engineering craftsmen. The confer- 
ence was held at their request to 
consider a claim by them for an 
advance in wages. They opened the 
conference by pointing to the pros- 
perity of our company, the greatly 
increased trade activity, and the in- 
crease in the cost of living, and 
concluded with the remark: 

“There’s no need for us to make 
a lengthy series of speeches. We 
know you have considered our claim, 
and we should now like very much to 
hear from you.” 

I then reminded them that much 
of our present national trade ac- 
tivity was abnormal, being induced 
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by the government’s armament pro- 
gram, that we had obviously entered 
on a period of artificial conditions, 
and that consequently we did not 
consider it desirable to interfere 
with the standard rates of wages. We 
were, however, prepared to grant a 
bonus on earnings of 64 per cent. 
The conference commenced at 11 
a.m. and finished at 1 p.m., our offer 
having been accepted in its entirety, 
at a cost to my company of some 
$300,000 a year. We then adjourned 
to lunch under the chairmanship of 
one of my Directors. 

That was an easy conference, but 
believe me we do have the other sort 
— when we go on all day and then 
adjourn, meet again and again, and 
still disagree. 

For instance, there is the question 
of recognition of shop stewards—an 
issue on which we are quite firmly in 
disagreement, but one the unions 
nevertheless raise from time to time. 
We have even had unconstitutional 
strike notices tendered on this issue, 
but that does not alter the relations 
between the unions and ourselves. 
They recognize that there must be 
questions on which we disagree with 
them, and they have learned to ap- 
preciate that when we say “Yes” 
we mean “Yes”, and when we say 
“No” we mean “No”, 

This atmosphere of confidence was 
not built up only in formal con- 
ferences. It is the result of both 
parties meeting in an informal way 
when there is no special business to 
discuss and no shorthand writers are 
present. It might almost be true to 
say that my own main business is 
to know the officials of the various 
unions in this way and to give them 
opportunities of knowing me and 
my Directors. 

Not a week passes without my 
having these informal contacts with 
one or other of these officials, and 
periodically they lunch with my 
Chairman and the Directors. On 
these informal occasions, much is 
said that enlightens the unions on 
our general point of view, and we in 
turn are given a glimpse of the 


problems with which they are faced 
in dealing with their members. 

It is similarly the duty of our 
group and plant labor officers to 
know in the same way the local offi- 
cials with whom they have official 
contacts. 

I cannot emphasize too strongly 
the value of our getting to know 
the union leaders and of treating 
them in a frank and _ friendly 
manner. Let me add that we have 
achieved this friendly relationship 
in spite of the fact that our attitude 
on more than one question is deeply 
resented by the unions. They do not 
like our Works Councils; they do 
not like our Staff Grade scheme; 
they have little love for our Pension 
Plan and our Friendly Society—all 
these things in their view tend to 
bind our employees to us and to 
make them less willing to take con- 
certed action with their fellow-work- 
men elsewhere. 

There is little doubt that our men 
are a source of disturbance within 
the ranks of the unions. They are 
members of the same lodges as men 
employed elsewhere, and naturally 
their preferred position in enjoy- 
ment of these various privileges cre- 
ates jealousies. 

It is also undoubtedly true that 
our men are, for the most part, less 
ardent trade unionists by reason of 
the conditions of their employment, 
and it is therefore not to be won- 
dered at that the unions view our 
doings with some hostility. 


Employees First 


The difficulty is not minimized by 
our insistence on regarding the 
workers as our employees first, and 
only secondly as trade unionists. We 
insist on the most complete direct 
contact with our people—we talk to 
them direct, we remedy their griev- 
ances direct, and of course we give 
every possible encouragement to 
them to talk to us direct—except on 
matters of wages and basic con- 
ditions. 

The unions, on the other hand, 
would like us—as they put it—to 
talk to their members through them, 
in order to sustain and increase their 
influence with their members, The 
contrary is our definite policy. We 
regard our men and ourselves as the 
natural allies, and we regard it as a 
mark of some inefficiency on our 
part if one of our men has to go to 
his professional organization—the 
trade union—to get a grievance 
corrected. 

The structure of the unions na- 
turally develops what you might de- 
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scribe as a belligerent formation— 
workmen on one side and employers 
on the other. We spare no pains to 
convince our men that, far from 
being ranged on opposite sides as 
in battle, they and ourselves are 
allied in a common cause. 

In other words, we emphasize the 
community of interest between us 
to strengthen our men against those 
external influences who preach the 
inevitability of conflict between em- 
ployers and employed. 

I have made it plain, I hope, that 
the existence of our good relations 
with the unions does not mean that 
we allow them to manage our works 
for us. Our position with them is 
clear. We welcome them as bargain- 
ing agencies on matters of wages 
and basic working conditions. We 
welcome, too, from them any rep- 
resentations they may wish to make 
on matters of management, such as 
the engagement or dismissal of 
workers, but we do not negotiate 
with them on such matters. We do 
not allow any interference with the 
functions of management that con- 
sist in the ordering of the plant in 
such a way as to secure efficient 
production. It is evidence of that 
sanity among the unions of which I 
have spoken that there is on their 
part very rarely any attempt to cross 
this border line. 


Tell the Unions All 


We also present to the unions for 
their criticism a draft of any plan 
we may have for additional privi- 
leges beyond ordinary customary 
working conditions—for example, 
the Pension Plan, the Friendly So- 
ciety, etc. They would like such 
things to be issued as matters of 
joint agreement for the enhancement 
of their prestige among their mem- 
bers. We point out, however, that 
those who become parties to any such 
plan must naturally share the finan- 
cial commitments involved in the 
plan, and that effectively disposes of 
that particular trouble. 

Finally, it is a fixed policy with 
us not to negotiate with more than 
one union for the same class of 
employee. For example, if in one 
plant we have customarily negoti- 
ated with a certain general union 
for the process men, we will not 
admit claims from either of the 


Pipes and valves of hydraulic 
system controlling the direct oper- 
ating coal-paste injections in the 
I.C.1. petrol plant at Billingham 


other general unions. To do so 
would obviously encourage men to 
switch over continually from one 
union to another in the hope of 
greater benefits, and we would be 
attacked by both in turn. 

Similarly, we know that some of 
our electricians are in one union, 
some in another. We say we are 
only going to negotiate with one, 
and as a result we now have an ar- 
rangement with all the unions that 
when the membership of more than 
one union may be affected by any 
claim, that claim shall be submitted 
as a joint claim by all the unions 
who might be affected. That prevents 
our receiving competing claims from 
unions catering for the same class 
of worker and also prevents any 
repudiation by one union of a settle- 
ment reached with another. 

As the result of this arrangement, 
our wage negotiations are now con- 
siderably simplified. We have one 
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national joint agreement with the 
three unions catering for the process 
operators and laborers, one with the 
seven unions representing the build- 
ing craftsmen, and one with the 
eight unions representing our engi- 
neering workers. We also have sim- 
ilar agreements with the Coopers’ 
and Wagon Repairers’ Unions, sep- 
arate because they do not fall into 
any of the main categories. 

All these agreements deal with 
wages only and provide that if any 
changes in working conditions—e.g., 
overtime rates, etc.—are contem- 
plated, such changes shall be ef- 
fected in joint conference with the 
parties to all the agreements, thus 
again preventing competing claims. 

One other feature about union 
negotiations: In making national 
agreements we were alive to the ad- 
vantage of conducting major nego- 
tiations between our _ respective 


(Continued on page 148) 
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UST ONE REMOTE possibility 
may prevent passage of the 
wages and hours bill. This is if the 
AFL and the CIO should join hands 
in decreeing its death. But this is so 
unlikely that it should not be in- 
cluded in employers’ calculations. 
The possibility must be mentioned 
because actually the labor leaders in 
both camps have no use for the bill. 
Down in their hearts they would like 
to see it sidetracked. But it would 
embarrass them no end to come right 
out and say so. It would lend color 
to the charge so often made by critics 
that labor leaders are interested in 
their owns jobs, perquisites, and 
power, and go not care a rap really 
about the men and women in whose 
behalf they are always publicly beat- 
ing their breasts. 


Fiat for Threats 


The obvious fact, of course, is that 
this Fair Labor Standards Act, the 
late NRA, and every other move in 
this direction—always excepting the 
Wagner Labor Law—tend in the di- 
rection of making. labor unions less 
useful to their members, of substi- 
tuting government fiat for skillful 
negotiations and threats by union 
leaders in getting just rewards for 
labor. 

Vivid light is thrown on this atti- 
tude by the recent discussions of the 
AFL Denver convention. The whole 
idea of the Black-Connery Bill as 
originally introduced, it was stated in 
the language of a resolution actually 
adopted, was to establish the prece- 
dent that “fixing wages was a nat- 
ural and proper function for politi- 
cians and law-makers.” Subscribing 
heartily to the theory that the gov- 
ernment should establish maximum 
hours, the resolution sought to retain 
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Y in Washington 


lie ahead of 


and hour legislation. 


Complications 
wage 
Its opponents are as strong as 
ever. Some of its proponents 


are cooling off. Organized 


labor likes it none too well. 
But try to find a Washington 
observer who will bet against 


its eventual enactment into law 


for collective bargaining the power 
of fixing wages. 

Meanwhile private conversations 
of CIO leaders have been almost as 
critical of the Black-Connery Bill, al- 
though of course with no such slight- 
ing reference to the Labor Relations 
Board, 

All this is cited to show that the 
latent opposition is there. The de- 
sire to kill the bill exists in the minds 
of persons who have the power to 
kill it. This power to kill is freely 
admitted in private conversations by 
advocates of the measure in the 
House and Senate—men who are 
predicting that beyond question the 
bill will pass. But congressional 
leaders do not believe labor leaders 
would dare apply the ax, and most 


observers agree. 


Probability is that labor will accept 
the revision of the measure effected 
at the eleventh hour of the last ses- 
sion by William Green, which in ef- 
fect restricted the enforcing author- 
ity—the board—from meddling in 
situations where the number of 
hours in dispute was under the le- 
gally set up maximum, or where 
the amount of wages involved was 
above the legally set up minimum. 
These’ restrictions leave more 
freedom for collective bargaining. 

These amendments, however, were 
what increased the heat of the oppo- 
sition last session that kept the meas- 
ure in a House Rules Committee 
pigeonhole. 

Rightly or wrongly, these changes 
were construed to bar the board from 
sectional differentials. So the 
Southern lumber men and small in- 
dustries generally rose up and 
brought such pressure that most 
Washington newspaper men _ voted 
afterwards in a questionnaire that 
the blocking of this measure was the 


“major upset” of the entire session 
of Congress—not excepting the 
President’s defeat on the Court. 

There is really no doubt now that 
the bill can be dislodged from the 
Rules Committee, probably of the 
Committee’s own will, but if not then 
by a petition signed by 218 House 
members. The real question is how 
far the Southerners will get in their 
fight for sectional differentials, or 
rather in reserving the power for the 
board to make such differentials. 

It is not only economics—that the 
Southern employers of small saw- 
mills and factories regard eliminat- 
ing the present differentials as 
putting them out of business—but 
the race question also enters into it. 
As they see it this law, unless the 
differentials can be maintained, un- 
settles the negro labor problem from 
the Potomac to the Gulf of Mexico. 

As this is written the Cotton Tex- 
tile Institute has not acted, but it is 
certainly drifting against the meas- 
ure. Last session it was the one big 
Southern factor for the bill. But its 
members are cooling. They are wor- 
ried about other complications—the 
big cotton crop, social security and 
undistributed profit, coming crop 
control, probable processing taxes, 
and a host of other things. It would 
surprise no one to see this powerful 
group line up with other opponents 
of the measure wnless the door is 
kept open for the aforesaid sectional 
differential. 

But if the advocates of the differ- 
ential win, that will increase by just 
that much the distaste of the labor 
union leaders for the whole measure. 
It might even provide the necessary 
public excuse for them to turn 
thumbs down on it. 


And the Lamneck Bill 


Another complication is the Lam- 
neck bill. This embraces the ideas 
of Donald Richberg, Assistant Sec- 
retary of Commerce Ernest G. Dra- 
per, and several others. There have 
been several “authentic” tips that 
the Lamneck bill was to be the com- 
promise. 

Pay no attention to them! The 
essential feature of the Lamneck bill 
is to permit the industry to write its 
own terms, as a sort of code, with 
such restrictions on wages and hours 
as it might decide. But President 
Roosevelt has no sympathy with the 
idea of permitting an industry to 
“write its own ticket,” and obviously 
nothing is going to be done about 
any wages and hours legislation to 
which the President is opposed. 
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How the Hand Behaves 


First findings of a research in some elemental hand 


motions; 


their practical application to a_ simple 


factory operation, to the tune of 45 per cent saved 


EW ATTEMPTS have _ been 

made in this country to discover 

fundamental data common to all 
kinds of manual work. Our Motion 
and Time Study Laboratory has, 
however, undertaken a program with 
just such objectives. 

The purpose of this investigation 
was to discover and measure the 
component parts of some _ simple 
movements of the right hand— 
transport loaded (away from the 
body), stop and change direction, 
and transport loaded (toward the 
body). 

Although micromotion-study tech- 
nique is satisfactory for most studies 
of hand motions, it is not entirely 
so for those requiring the greatest 
precision. It was therefore appar- 
ent that the first requirement was 
a device capable of measuring and 
recording movements of very short 
duration—as short as a thousandth 
of a second. 

The method using the kymograph 
principle was finally selected as be- 
ing most suitable. Apparatus was 
constructed to record hand motions 
on the surface of a sheet of paper 
moving at a uniform and known 
velocity across a table top. 

The apparatus, in its final form, is 
shown in Figure 1. Newsprint was 
drawn from a supply roll across the 
top of a table between two rollers. 
The bottom roller was driven by a 
synchronous motor through a chain 
of gears. Friction, as well as small 
sharp teeth projecting radially from 
the bottom roller, prevented the pa- 
per from slipping. 

The bottom roller rotated at a con- 
stant speed of 60 r.p.m. Its effective 
circumference was 31.9 in.; conse- 
quently the peripheral speed of the 


Figure 1. Apparatus for timing 
and recording movements of the 
hand. A, oak slide; B, pencil car- 
riage; C, supply roll of newsprint; 
D, paper guide; E, idle roller; 
F, hinged angle-iron frame; G, 
drive roller; H, heavy rubber bands 
glued to drive roller; K, synchron- 
ous motor; L, gear drive 


RALPH M. BARNES 


Professor of Industrial Engineering 
University of Towa 


roller, and also the speed of the 
paper, was 31.9 in. per second. A 
special scale was made with 100 di- 
visions to 3.19 in.; therefore one 
division or 0.0319 in. equaled one 
thousandth of a second. As dis- 
tances of 0.03 in. can be easily read 
with the naked eye, actual readings 
could thus be made to at least the 
nearest thousandth. 


A Space-Time Curve 


Now if a paper moves with con- 
stant velocity across a, table, and if 
a pencil point is drawn across the 
paper in a direction perpendicular 
to the path of the paper, the result- 
ing mark will be a space-time curve. 
The slope of the curve at any point 
will be the velocity of the pencil 
point at that point. 

The first investigation was of a 
controlled “back and forth” motion 
of the right hand directly away from 


and toward the operator. After hav- 
ing grasped the button on top of the 
pencil carriage, B, with the thumb 
and index finger, the operator 
moved the carriage back and forth 
on the slide, A, between the stops. 
These variables were introduced: 
1. Direction of motion 

A. Away from operator 

B. Toward operator 

C. Stop and change direction 
2. Hand travel 

A. 5 inches 

B. 10 inches 

C. 15 inches 
3. Kind of stop at end of motion 

A. Mechanical—i.e., a positive stop 

of the carriage against the pin in 

the slide 

B. Visual—i.e., matching the mark 

on the carriage with the mark on 

the slide 

The carriage was fitted to move 
on a slide in order to restrict the 
hand motion. This permitted the in- 
vestigator to hold all conditions con- 
stant except the one being studied. 
The slide was fastened at each end 
of the table top with clearance for 
the paper to pass under it. 
Four things were clearly shown by 
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Movement Between Mechanical Stops 
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sample curves that were obtained. 
In every motion of the hand there 
was a definite period of acceleration, 
of constant velocity, of retardation 
or deceleration, and of changing di- 
rection. The period of acceleration 
or deceleration was shown by a 
curved line, the period of constant 
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velocity by a straight inclined line, 
and the period of changing direction 
by a straight horizontal line. 

A summary of the results is shown 
in Table 1 and in Figure 2. The 
following conclusions are based on 
them: 

1. When length of motion is doubled 


Figure 2. Curves showing move- 
ment of right hand through vary- 
ing distances between mechanical 
stops 


(from 5 to 10 in.), time required to 
make the motion is increased 13 per 
cent for mechanical stops and 8 per 
cent for visual stops. 


2. When length of motion is trebled 
(from 5 to 15 in.), time required is 
increased 25 per cent for mechanical 
and 19 for visual stops. 


3. Approximately 38 per cent of total 
time for a motion is required for ac- 
celeration irrespective of length or type 
of motion. 


4. Approximately 17 per cent of total 
time is required for motion at con- 
stant velocity. (Time for motion at 
constant velocity is independent of 
kind of stop, but varies from 18 to 16 
per cent when length of motion is 
increased from 5 to 15 inches.) 


5. Approximately 40 per cent of total 
time is required for deceleration for 
all distances when visual stops are 
used. When mechanical stops are used, 
time to decelerate increases from 20 
to 30 per cent when distance is in- 
creased from 5 to 15 inches. 

6. Percentage of total time required 


for changing direction decreases from 
24 to 15 per cent for mechanical stops 





Table I. Average Results of 28 Operators Studied 


The upper values for curves of the same type are for 1ovement away from the operator; 


the lower for movement toward the operator. 


Upper values—movement away from operator 
Lower values—movement toward the operator 
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OE i Boi vick's xonmmvesa | 239 96 218 30 583] 5.80 4.20 4.87 14.87| 43.7 25.5| 1.71 | 41.0 16.5 37.4 5.1| 39.2 28.0 32.8 
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1A Movement on slide Mechanical stops 5 
2A Movement on slide Mechanical stops 10” 
3A Movement on slide Mechanical stops 15” 
1B Movement on sJide Visual stops 5” 
2B Movement on slide Visual] stops 10” 
3B Movement on slide Visual stops 15” 


Subscript 4 denotes period of acceleration. 

Subscript » denotes period of constant velocity. 
Subscript ¢ denotes period of deceleration. 

Subscript ». denotes period of changing direction. 

No subscript denotes total element for one-half cycle. 





60 


FACTORY MANAGEMENT and MAINTENANCE 


aa tt at oh ot = it 


to 
per 
per 


led 
t as 
ical 


otal 
ype 


otal 
20n- 
| ee 

of 
» 16 
1 is 


otal 
for 
are 
sed, 
| 20 


ired 
rom 
tops 





otal 


Sa/S 


26.4 
27.2 


32.7 
29.7 


36.8 
34.9 


36.2 
33.0 


39.4 
32.8 


and from 8 to 5 per cent for visual 
stops when length of motion is in- 
creased from 5 to 15 inches. 


7. Motions using visual stops require 
on the average 17 per cent more time 
than motions using mechanical stops. 


8. Approximately 38 per cent of to- 
tal length of hand motion is required 
for acceleration irrespective of length 
or type of motion. 


9. Percentage of total distance re- 
quired for motion at constant velocity 
decreases from approximately 33 to 28 
per cent for mechanical stops and from 
30 to 27 per cent for visual stops 
when length of motion is increased 
from 5 to 15 inches. 


10. Approximately 36 per cent of 
total distance or length of hand mo- 
tion is required for retardation (or 
deceleration) for visual stops; and 
varies from 27 to 35 per cent for me- 
chanical stops as motion is increased 
from 5 to 15 inches. 


Although there are a number of 
practical applications that might be 
made of the findings of the .above 
investigation, only one will be con- 
sidered here. It is: Continuous 
curved motions should be used in- 
stead of abrupt changes in direc- 
tion of the hand. 


Practical Application 


Data in Table I show that from 
5 to 24 per cent of the cycle time 
is required for “change direction.” 
Because of the relatively large pro- 
portion of total cycle time used for 
“change direction,” and because of 
the many places in industrial work 
where this information can be used 
to excellent advantage, this exam- 
ple is included. 

The operation chosen for practical 
application is that of folding rec- 
tangular sheets of paper in the mid- 
dle. The sheets vary in size from 
3x5 to 12x15 in. folded. Although 
several million of these sheets of 
paper are folded per year, it was 
found to be more economical to fold 
them by hand than by machine be- 
cause of the many different sizes 
that are used. 


Two Creasing Motions 


Old Method—The operator, hold- 
ing a smooth piece of bone in palm 
of right hand (Figure 3) grasped 
lower right-hand corner (A) of sheet 
of paper to be folded. She folded 
this end over to point B where the 
two hands matched or lined up the 
two corners. Then, swinging right 
hand away from body and using bone 
as creasing tool, she struck folded 


sheet of paper at C, creasing fold 
from C to D. At D she stopped and 
changed direction abruptly, doubled 
back, creasing entire length of fold 
from D to FE. At E the hand again 
changed direction and swung around 
to F' where end of bone was inserted 
under edge of creased sheet to assist 
left hand in disposing of it onto pile 
of folded sheets at G. 


Now a Single Motion 


Improved Method — Operator 
grasps lower right-hand corner (at 
A) of the sheet of paper to be folded. 
(See Figure 4.) She folds this end 
over to point B where the two hands 
match or line up the two corners. 
She then moves right hand through 
a smooth “S” curve, the bone strik- 
ing the paper and beginning to 
crease at X and ending at Y. Thus 
entire crease is completed with single 
stroke. Hand then swings around in 
curved motion from Y to Z where, 


as in old method, end of bone is in- 
serted under creased sheet to assist 
left hand in disposing of it onto 
pile of folded sheets at G. 


A 45 Per Cent Saving 


Results—By using the improved 
method described above, only one 
creasing motion was required to 
complete the cycle instead of two 
(one short and one long one). More- 
over, in the improved method two 
curved motions of the hand were 
used instead of two complete change 
directions and one 90 deg. change 
direction in the old method. 

A micromotion study of these 
two methods shows that 0.009 min. 
was required to crease the fold by 
the old method and 0.005 min. by 
the improved method—a 45 per cent 
saving. The improved method of 
creasing the fold plus some other 
changes reduced total time from 
0.058 to 0.033 min. per cycle. 
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Fig. 3. Old method of creasing folded sheet of paper 
required two creasing motions—one long, one short 





Figure 4. New method requires a single creasing motion, 
and micromotion study shows a time saving of 45 per cent 
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.. in danger of becoming bug-eyed from trying to study all of them 


Safety Can Be Made Popular 


OME OF US talk safety till 

we’re blue in the face. Our 

efforts seem at times to make a 
ten-strike. Then again they seem 
to end in a resounding flop. 

The subject of safety can become 
an awful bore to those who have to 
listen. Strange as it may seem, men 
can and often do take a slant of re- 
sentment against the idea of being 
protected from accidents. 

Giving prizes to men for safety rec- 
ords is established practice. We all 
do it. But there is no doubt that 
sometimes by a queer kink of human 
nature men get it into their heads 
that the company pays them for 
working safely only for the purpose 
of saving the company money. And 
of course it does save money. 

For employees to have such a one- 
sided notion, however, is perilous 
for the men themselves, particularly 
when it is allied to a devil-may-care 
spirit that the company will have to 
help the men anyway if they happen 
to get hurt. 

Safety cam be made popular. The 
personnel director doesn’t lack for 
ready-made programs, suggestions, 
stunts, and contests. They come to 
his desk by the dozen. Safety men 
are in danger of becoming bug-eyed 
from trying to study all of them. 
The task is to choose the plans that 
. will likely be most effective under 
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given conditions, and will be re- 
ceived by the employees with the 
right mental reactions. 

Training classes for the study of 
first aid, for instance, can be made 
so popular that men will gladly give 
15 hours of their own time to 
this schooling. The approach has 
been effective when based on the self- 
interest of the men. Make it a topic 
of conversation that a knowledge of 
the pressure points for stopping 
bleeding and the technique for in- 
ducing artificial respiration are 
easily learned and might prove of 
life-saving benefit for an employee of 
the company and his family. 


A Wee Bit of Strategy 


Nothing need be said about the 
plant. Then the dropping of a hint 
that the first aid department might 
be induced to give such a course is 
likely to register an enthusiastic 
response. 

There is nothing astute in this 
approach. It is no more than com- 
mon sense. The right mental reac- 
tion so often makes all the difference 
between conspicuous success and 
downright failure in safety work. 

I am thinking here in terms of 
the smaller plants and their person- 


nel directors who often, like myself, 
have to find their own way as best 
they may. It need not be empha- 
sized that first aid training classes, 
though ostensibly for out-of-the- 
plant purposes, do much to promote 
safety in the plant itself. 

The Vanadium Corporation re- 
cently put on a three-act safety play. 
The script was written by our own 
men; built up scene by scene and 
act by act on safety suggestions of- 
fered by the men themselves. The 
actors were all company employees, 
with office men and chemists barred. 

It wasn’t too bad, and the local 
press said a good time was had by 
all. The play was produced before 
a dinner gathering of our foremen 
and sub-foremen and then was put 
on for the Foremen’s Club of Ni- 
agara Falls. The histrionic skill may 
have been rather lousy. The script 
was certainly a long way from Eu- 
gene O’Neill. But we accomplished 
what we went after—renewed safety 
consciousness in our plant. 

Safety can be made easy to take. 
It is better to tie up safety propa- 
ganda with the self-interest of the 
employees than to impose it as a 
duty, except in extreme cases where 
discipline is imperative. If a per- 
sonnel director has all his buttons, 
he will devise the sensible approaches 
for making safety popular. 


FACTORY MANAGEMENT and MAINTENANCE 


self, 
best 
pha- 
:Ses, 
the- 
note 


own 
and 


Asked Employees How They Felt 


Gne man can’t sashay around and ask 100, 200, 2,000 


men how they feel about this and that. 


tell him anyway. 


LANT OPERATING men in 

general agree that most of in- 

dustry’s industrial — relations 
problems could be handled a whole 
lot better if only management had 
some way of knowing what’s on the 
employee’s mind. 

With this in view the Armstrong 
Cork Company sent out the little 
booklet shown at the bottom of the 
page. 

“Because our company is so large,” 
it begins, “the officers from Lan- 
caster cannot chat with all of us 
personally. So this booklet has been 
prepared to give us a chance to 
express our opinion on many policies 
and plans. 

“Is the company doing everything 
it can to help us get what we want 
from our jobs? Have we any sug- 
gestions that might help us in our 
work and make our lives happier? 

“Succeeding pages in this booklet 


LEWIS K. URQUHART 


Associate Editor 


contain questions on a number of 
subjects. We don’t have to sign our 
names. We don’t even have to hand 
this in unless we care to. 

“Every one of us will get one of 
these booklets, from the president 
right down the line. Let’s be frank. 
If we are proud of our company, 
let’s say go. If we have something 
on our chests, here’s a chance to 
get it off.” 


Took Them Apart 


Next, Armstrong lists the “Seven 
things you want from your job”: 

1. Security of job and income 

2. A fair wage for work performed 

3. Safe, orderly workplaces 


4. Pride in the policies, products, 
and progress of your company 


5. Reasonable working hours afford- 
ing enough time for relaxation 


They wouldn’t 
So why not the Armstrong method? 


6. Knowledge of what your company 
is doing and an opportunity to express 
your opinion freely 


7. An opportunity for you to be 
prepared in case of sickness, accident, 
disability, or death, and to provide 
an income for your declining years. 

Each of these seven things is 
then “taken apart” in the pages 
that follow. How the first of the 
seven is treated, is shown in the 
pair of pages illustrated. 

When the returns are all in, the 
company is going to have an accu- 
rate picture of the employees’ atti- 
tude. Few “crabbing” replies have 
come in. Many employees have 
signed their names. Already it is 
obvious that a lot of them do not 
fully understand the company’s 
personnel program—its retirement 
plan, for instance. There is just one 
thing that can be straightened out 
right away. 


Below, the booklet Armstrong Cork Company distributed, asking employees for 
their frank opinions. The sample pair of pages illustrate the Armstrong technique ‘ 
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How Well Is Your Plant Run? 


STATIC 

In Company A, the static organiza- 
tion, there is no conception of the 
meaning or purpose of standards. 
The order comes to the factory, and 
the factory tries this or that, finally 
arriving at something that satisfies 
the customer. No attempt is made to 
record which “this” or “that” did the 
trick. Another order comes in, and 
the whole procedure is repeated. 

Something goes wrong with fac- 
tory processes. Without checking the 
history of the case to see where the 
error occurred, changes are made 
until the problem corrects itself. 
They go blissfully on from there. 

Since Company A has no develop- 
ment department that functions as 
such, and since its laboratory is di- 
rectly under the control of produc- 
tion, any so-called specifications in 
use at the moment may be changed 
to suit the production needs of the 
next month. Poor workmanship, slip- 
shod gages, gravities, and pressures 
may necessitate these changes, but 
rather than put the factory in order 
to correct conditions, stock and 
methods changes are made which up- 
set any attempt at control. 

Since there are no standards what- 
ever, costs as originally estimated 
are not correct for any considerable 
period of time after the product is 
started in production. Costs are not 
tied in with general accounting, 
hence do not reflect losses. Excess 
cost is never found until the sad 
picture is revealed at the end of 
the accounting period. 


STATIC 


The use of standard costs means 
only that the cost of an individual 
product is estimated from previously 
arrived-at standards for materials, 
labor, and overhead. After the prod- 
uct becomes a production item, these 
estimates are checked against ac- 
tual performance. If actual per- 
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6. Performance Standards 


SEMI-PROGRESSIVE 


One finds about the same situation 
in Company B, although some stand- 
ards are incorporated in its proce- 
dures, These standards are not work 
rules, however, but rather a record 
of what was previously done. 

As in the static organization that 
has just been examined, when 
changes are made in the factory, the 
laboratory, the development, and the 
time-study departments are notified 
afterwards. 

Methods are worked out by the 
trial-and-error method in the pro- 
duction department. Then the time- 
study department tries to set up 
piecework rates by timing operations 
as they are being done without ever 
taking into consideration the vital 
question of whether they are being 
done with the least lost motion or in 
the right manner. 

Since methods are often changed 
without notifying the time-study de- 
partment, wrong rates are applied 
and employees fail to make their 
rates, or else their earnings far ex- 
ceed what they should be. 

Costs are used for establishing 
selling prices only, are not checked 
against actual performance. 

Little provision is made for the 
control of burden. Expense, ma- 
terial, and indirect labor costs are 
often thrown into direct cost for the 
sake of convenience in figuring, 
since the only control attempted is 
an over-all material and labor cost 
rather than a breakdown aimed at 
the high spots. 


7. Standard Costs 


SEMI-PROGRESSIVE 


In Company B, as stated before, 
costs are figured for selling pur- 
poses and are purely historical. 
Should there be a general increase 
in material or labor costs, the costs 
are reviewed, not for interdepart- 
mental changes, but for revision of 
selling prices. 


MODERN 


Since Company C is a modern or- 
ganization, the observer expects to 
find, and does find, that standards 
are set up in the laboratory for con- 
trol of raw materials. The purchas- 
ing department is given the required 
specifications, and materials are 
checked as received to make sure that 
they meet the specifications. 

Company C’s laboratory likewise 
establishes standards for the con- 
trol of factory stocks, and through 
constant check of processed materials 
insures uniformity of product. 

In the factory, the engineering 
department of this thoroughly mod- 
ern organization establishes stand- 
ards for production equipment and 
speeds for output. The time-study 
department establishes working 
speeds. And the production superin- 
tendent sees to it that these stand- 
ards are adhered to. 

Production reports, labor reports, 
and material consumption reports, 
together with a report of scrap and 
waste, indicate clearly whether or 
not standards are followed. Effort 
is concentrated on the items that are 
out of line. 

So much for the physical handling 
of the plant. The accounting depart- 
ment establishes flexible budget 
standards, and burden or overhead 
expenses are controlled department- 
ally and sectionally. 

Standard costs are used not only 
for estimating and establishing sell- 
ing prices, but also as a tie-in with 
general accounting. 


MODERN 


The standard cost system is used! 
in Company C, our modern organiza- 
tion. That is to say, costs are set up- 
for selling prices, and then when 
business is obtained actual manufac- 
turing costs are closely followed to: 
see that the original estimates have 
been met. 
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formance is higher than standard, 
the cause is immediately determined 
and corrected, or else the cost stand- 
ard is changed. 

At the end of the accounting 
period, production by units is tabu- 
lated and priced as to material, 
labor, and overhead at this standard 
cost. This cost is balanced against 
actual cost, which immediately tells 
whether or not the factory is doing 
a good job—and if not, where the 
bad job.is being done. 

Standard costs are unknown in 
Company A. Costs are used for esti- 
mating purposes only, and they are 
not tied in with general account- 
ing. Piece production records are 
not kept as such, although the sales 
departments do keep these records 
for purposes all their own. 

The general books are not closed 
monthly but on a quarterly basis 
after a physical inventory. 

There is no possibility of estimat- 
ing profit or loss for any shorter 
period. Anything might happen and 
no one would be the wiser until the 
books are closed. When that hap- 
pens, profit and loss is not depart- 
mentalized, and it is impossible for 
management to tell where a profit 
or a loss occurred, or why. 


STATIC 

Accounting is not highly regarded 
as a tool of management in Company 
A. Members of the organization 
have been told to keep no records 
and gather no information that is 
not needed to close the books. 

The accounting procedure is old- 
fashioned and incomplete from a 
bookkeeping standpoint. Since no 
analysis is made of the statistics 
compiled, the system serves the com- 
pany’s purpose only so long as the 
figures stay in the black. The or- 
ganization would be completely lost 
if the resulting figures should hap- 
pen to be in the red. 


STATIC 
Company A frowns on any type 
of budgetary control. It has no 
broad-gage, long-term program. Its 
policies are vacillating and are not 
founded on thoughtful analysis or 

complete information. 
In the sales department, cost esti- 
mates are ignored where considerable 


Each department of office and 
factory maintains a multitude of 
records, statistics, and reports. Often 
two or more divisions build up some- 
what similar reports, not knowing 
that others have the same informa- 
tion, since they do not tie in with 
any general program. 

There is no knowledge of the ef- 
fect of the individual profits or of 
order pricing on the total profits of 
the business. 

The accounting division, and there- 
fore the management, has no know- 
ledge of actual cash outlay or its 
effect upon overhead costs at vary- 
ing degrees of utilization of plant 
capacity. Since overhead costs are 
not broken down into fixed and con- 
trollable expense, any effort to con- 
trol overhead is done by the rule-of- 
thumb method. 

The worst feature of it all is that 
the management does not know 
which lines are profitable and which 
are not, which departments are well 
managed, whether the profit or loss 
occurs through errors in cost esti- 
mating and establishing the wrong 
selling prices, through improved or 
retarded factory operations, or be- 
cause selling margins were or were 
not properly established. 


S. Accounting Procedures 


SEMI-PROGRESSIVE 


The accounting procedure in Com- 
pany B, the semi-progressive organ- 
ization whose management policies 
we are examining in this series of 
articles, is fairly comprehensive in 
its scope, undeniably accurate in the 
results it gets, certainly well enough 
managed. 

The fundamental trouble with this 
concern’s accounting practices lies 
solely in the fact that they go only 
so far and then stop short. Thus 
they miss perhaps the most import- 
ant phase of their usefulness, in that 
they are not complete enough for 
management control. 


9. Budgetary Control 


SEMI-PROGRESSIVE 


Divisional accounting reports in 
Company B periodically exhibit com- 
parisons of current with past peri- 
ods. There are no standards, hence 
it is impossible to compare actual 
results obtained with what should 
have. been accomplished. 

There is no centralized control of 
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Raw materials records and produc- 
tion records are maintained, and at 
the end of the accounting period 
these records are priced and checked 
against the actual costs. The ac- 
counting procedure is designed to 
exhibit standard performances and 
variances instead of being nothing 
but ancient history. 

All unnecessary accounting and 
recording are eliminated, and what- 
ever records are necessary are tied 
together for general analysis. All 
control records and reports are tied 
into standard costs under direction 
of the accounting division. 

The effect of selling prices of in- 
dividual products on the total profits 
of the business under varying levels 
of capacity utilization is known pos- 
itively at all times by Company C’s 
management. 

Through these methods the deter- 
mination of cash outlay costs by 
product and by overhead absorption 
at varying levels of capacity utiliza- 
tion can be found. The effect on 
cost and profit caused by additional 
volume is also easily determinable— 
a feature of the standard cost sys- 
tem that is extremely valuable to the 
management in dull seasons or in 
periods of depression. 


MODERN 


In Company C the accounting pro- 
cedure is designed with a view of 
its total effectiveness. Procedure re- 
ports and records are al) established 
for the purpose of closing the books 
as rapidly as possible at the end of 
the accounting period, and then form 
the basis for management’s control 
of the various departments. 

The accounting department is non- 
productive in the sense that its ef- 
forts are not salable, but it points 
out the errors of the factory’s way 
so that its products may not only be 
manufactured economically but also 
sold profitably. 


MODERN 


Standards of performance are 
found in all operating divisions of 
the modern organization, including 
purchasing, factory, maintenance, 
and sales. Weekly and monthly re- 
ports indicate actual costs compared 
with standards—not compared with 
what they were in a previous period, 
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volume is involved, especially in 
times of low sales. There is no con- 
ception of the effect on profits of 
cutting prices to meet competition. 
In other words, this static company 
lives from month to month, trusting 
altogether in the law of averages to 
keep it on the right side of the 
ledger—never the safe way. 


STATIC 

Factory wages are for the most 
part paid on a straight daywork 
basis in Company A. Hours are 
long. Hourly rates are low. 

There is a scattering of piecework 
on the larger production items, but 
rates are based on the management’s 
conception of what an employee 
should earn, not on a study of jobs 
in relation to skill, energy, or length 
of time necessary. 

Driving tactics are depended on 
for forcing production output. 

There are no incentives either to 
the workmen or to the supervisory 
staff for superior effort or for trace- 
able results. Output per person em- 
ployed is low. Unit costs are high. 
Salaries of the staff are based on 
seniority or favoritism, usually the 
latter, regardless of the quality of 
the work produced or the responsi- 
bility of the position held. 


STATIC 


Our examination into the manage- 
ment policies of these three mythical 
organizations closes with their re- 
spective attitudes towards research. 
In an old-fashioned outfit like Com- 
pany A, it comes as no surprise to 
find that there is no research depart- 
ment or activity of any sort what- 
soever. No further commentary on 
this concern’s methods would appear 
to be necessary. 


selling prices within limits of prede- 
termined profit requirements. No 
attempt is made to forecast sales, so 
no attempt is made to handle ade- 
quate supplies of materials. As a 
whole, there is something more 
nearly like control than in the static 
organization, but there is still much 
that might be hoped for. 


10. Incentives 


SEMI-PROGRESSIVE 


Piecework rates have been estab- 
lished in the semi-progressive con- 
cern, but they are the result of bar- 
gaining with labor rather than of 
accurate studies with due regard for 
production in excess of a fair stand- 
ard. Earnings of employees are con- 
stantly under discussion. 

The supervisory staff is not re- 
garded for accomplishments trace- 
able to their efforts, but rather for 
length of service. Less favoritism 
is shown than in Company A, but 
merit is not rewarded in any sub- 
stantial way. Pay increases are us- 
ually granted on threats to leave or 
through outright bargaining. 

Salesmen are compensated mainly 
for volume sold, regardless of terri- 
tory, missionary work, etc. There is 
no basis for rewarding the profit 
value of salesmen’s effort or of 
building up new sales territories. 


11. Research 


SEMI-PROGRESSIVE 


There is some research effort in 
Company B, which is after all a 
moderately progressive concern. But 
what effort there is along these lines 
is spasmodic, to say the least. Re- 
search objectives are anything but 
definite. Methods fall far short of 
being truly scientific. And results 
are never better than might be ex- 
pected from such a poorly planned 
and badly controlled effort. 


but with what they should have been 
in the present period. 

Sales quotas are established by 
territories, salesmen, and products, 
and are likewise compared with ac- 
tual results. The management of 
Company C has a definite knowledge 
of the effect of all selling prices on 
amount of total profits. 


MODERN 


Here, in the modern Company C, 
both the staff and the factory super- 
visory force are compensated on a 
rated basis established on time pro- 
duction standards which not only in- 
crease labor’s earnings but also de- 
crease unit manufacturing costs. 

There are no bottle necks, no 
backtracking, since all production 
operations are carefully charted and 
coordinated. 

In this factory many of the so- 
called service occupations such as 
trucking, shipping, warehousing, 
Sweeping, and janitor service are on 
a group bonus plan, Routine sten- 
ographic and filing work are on a 
similar incentive basis. 

Salesmen’s salaries are _ based 
mainly on volume, then on gross 
profit realization with extra compen- 
sation for missionary work in devel- 
oping new territories or new lines. 


MODERN 


In Company C, the modern organ- 
ization, it is not at all surprising, 
on the other hand, to learn that there 
is a well-planned program which 
aims at constant improvement of 
product, production equipment, and 
methods of manufacture. It is con- 
cerned not only with the development 
of new products and new markets, 
but also with the perfection of dis- 
tribution methods. 








With this installment, Mr. Harmon’s three-part analysis of 


“industry as it is managed” comes to a close. 


In it he has 


taken three mythical organizations apart to see what makes 
them tick. The result is a yardstick of sorts which plant 


operating men, no matter what industry they are in, can 


use to evaluate their own concerns’ management policies 








FACTORY MANAGEMENT and MAINTENANCE 














The Variable Budget 
in Management by Exception 





AUTHOR 
FRED V. GARDNER 


Industrial Consultant, Milwaukee 





In Two Parts —— Part One 





The author was formerly with the General Electric Company, Schenectady, 
and the A. O. Smith Corporation of Milwaukee. Many of the exhibits 
shown throughout this section follow the plan used by the A. O. Smith Cor- 
poration. The flexible budget as used by the General Electric Company 
was described by Mr. Gardner in the February and March, 1934 issues 


THIRTY-FIRST IN THE SERIES OF 
FACTORY MANAGEMENT and MAINTENANCE 
PLANT OPERATION LIBRARY 











I. Principles 
of the Variable Budget 


ii ODAY our business technique pre- 
sents many new aspects, and man- 
agement demands that statistical in- 
formation expressing trends be of a 
more dynamic nature. There is a very 
firm feeling that the monetary value 
of costing in manufacturing products 
is one involving an educational pro- 
gram that will carry costs to the man 
down the line who is responsible for 
the factors producing costs. 

In the immediate future, cost re- 
ductions will come mainly from better 
control of burden. It is unreasonable 
to expect any great amount of cost 
reduction to come from material sav- 
ings, because material represents labor 
for others. We shall be extremely for- 
tunate if better material utilization is 
great enough to offset the expected in- 
creases in material prices. 

It seems imperative that manage- 
ment should be furnished with ex- 
pressions of value or relationship, 
which in themselves may not be dol- 
lars-and-cents costs, but which if con- 
trolled and regulated will produce sat- 
isfactory costs. A greater responsibil- 
ity therefore devolves upon those who 
must produce information to present 
statistics that management can use 
sasily and effectively. 


Speak for Themselves 


Of vital importance in the presenta- 
tion of information to management is 
the method in which statistics are dis- 
played. In preparing the exhibits at- 
tached to this article great attention 
was placed on simplicity and concise- 
ness. The reports were designed to 
speak for themselves. Actually, they 
created a new type of enthusiasm in 
the management that received them. 

An organization geared to a given 
volume of output can make a rea- 
sonable return on the invested capital 
if it can sell that output for a rea- 
sonable period of time. Any shop cur- 
tailment of volume alters the situa- 
tion. The past six years have shown 
the influence of volume on profits and 
operating efficiencies. 

Until 1929, we were content to meas- 
ure profit relationships with static 
factors. Since that time we have at- 
tempted to measure the influence of 
volume. In the field of budgeting we 
have been able to meet the challenge 
by the Variable Budget. By its use, 
we are able to replace static forecasts 
with dynamic predictions. 

Since a good share of the influences 
that affect the decisions of manage- 
ment today are in a state of flux, it 
is essential that management make full 
use of the simplest forms of expres- 
sion both of results and expectancies. 
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When management follows this 
cedure, a new ease and accuracy in 
execution are gained. 

In our problem of making a return 
on our investment, we find that some 
of our costs are constant—that is, they 
do not vary with sales volume. For 
example, depreciation, some taxes, and 
certain operating costs go on day by 
day as long as we remain a going 
business, regardless of the volume of 
sales. Other costs vary with output. 
It is the primary function of a variable 
budget to point out these relationships. 
Once the relationship is established, we 
can measure our activities from mini- 
mum to maximum output by predeter- 
mining the fixed and variable factors. 
Further, we can do this for  subdi- 
vision of output or lines of product as 
necessary for systematic management. 


pro- 


Effect of Constant and Variable 


Charges on Costs 


The effect of constant and variable 
charges upon costs may be illustrated 
by the family automobile. Assume that 
it costs $30 per month for depreciation, 
obsolescence, insurance, garaging, etc., 
regardless of whether it is operated. 
Assume that the cost of gas, oil, tires, 
repairs. which varies directly with the 
mileage, amounts to two cents per 
mile. The cost per mile is therefore 


(Miles per month 0.02) + $30 
Miles per month 


or, if C equals cost per mile, and M 
equals miles per month, 
0.02M + $30 
M 


How number of miles operated (vol- 
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6.4 units of cost 


a 
10 units of base 


affects cost per mile (unit) is 
quite simply illustrated in Table I on 
the facing page. 

A study of this case shows several 


ume) 


things of importance. First, whereas 
total cost increases as mileage in- 
creases, cost per mile decreases. Fur- 
ther, this decrease comes not in better 
operating efficiencies but in the fact 
that fixed costs decrease as mileage 
increases. Exactly the same principle 
applies to business. 

If costs were segregated in the same 
way between the fixed and variable 
elements, it would be relatively simple 
to determine cost under changing’ con- 
ditions. Just as you can figure the 
factors that affect automobile costs 
at any mileage almost at random, so 
can the average manufacturing cost 
be figured by the use of variable costs. 


Basis for Measuring 
Variable Costs 


In the illustration of the family 
automobile, the basis of measurement 
is the mile. Why? First, because it is 
the best known measure. Second, be- 
cause it is a unit understood by every- 
one. Third, because it is readily ob- 
tainable. 

Thus before any costs can be segre- 
gated, it is essential that some unit 
of measure be established. This unit 
is known as the base. Using the rules 
given in the paragraph above, this 
unit should be the sales dollar or an 
expression of the sales dollar. In most 
businesses we spend money to make 
money, and since sales are the expres- 
sion of the income, then all cost in- 
volved in making the sales should be 
related to sales. Unfortunately, the 
problem is not always quite so simple 
as all that. 

The sales dollar may not always 
be the best expression of the activities. 
Sometimes some factor such as pro- 
ductive labor in dollars or hours may 
better express volume output. This 
is usually true in a factory. The 
important thing to remember is that, 


CHART 1 
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Measurement of Base 
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tions, it should be one that is easily 
obtained, definitely understood, and 
readily converted into relative units 
of output. Once such a base for sim- 
ple operations has been established, all 
other costs should be related to it. 

In carrying out the idea of this 
presentation, I shall use a series of 
charts to express conditions. In these 
charts the base is measured across the 
bottom and the elements of expendi- 
ture that relate to the base are meas- 
ured along the side. Therefore, any 
point within the limits of this chart 


TABLE I. 


in establishing a base for simple opera- , 


represents a realization of costs to 
the base which can be expressed in 
many ways but definitely as a ratio 
of cents per dollar to the base. In 
Chart 1, for example, conditions are 
expressed as 6.4 units of cost at 7 units 
of base, or a ratio of 913. 


Fixed Costs 


The most important element of cost, 
because it is the one that presents 
the greatest difficulties of control to 
management, is the fixed element. In 
all costs, and in all lines of business 


How Number of Miles Operated Affects 


Cost Per Mile 





Miles Fixed 
per Month Cost 
WOO oeiecaiscd sewn $30 
Li As Ae ee 30 
LL.D) Renee ee 30 
DOUOE eee eacine 30 


Variable T otal Av. Cost 
Cost Cost per Mile 
$2 $32 $0.32 
10 40 0.08 
20 50 0.05 
60 90 0.03 
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Measurement of Costs 


0.70 
per unit 
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0.70 costs 
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endeavor, there are certain fixed items 
such as depreciation, some taxes, some 
insurance, salaries of key supervisors, 
and even such expenses as watchmen’s 
services and many others that are too 
numerous to mention but which are 
definitely fixed. 

They are fixed in the sense that they 
have little or no relationship to the 
base or volume on which the business 
is built. It is extremely important that 
these items be recognized and expressed 
in such a way that they will constantly 
come to the attention of management 
when unusual conditions result. 

Fixed costs are broken down into 
two general classifications. One, stand- 
by fixed; two, executive decision fixed. 
Standby fixed are the minimum costs 
that can be expected as a going con- 
cern ready and waiting to perform the 
services intended. The costs fixed by 
executive decision include the balance 
of the items that cannot be controlled 
to the base as such, but vary in their 
amount as management contracts and 
expands from time to time—something 
that all management does. 

Under no circumstances should a 
cost fixed by executive decision con- 
tain any elements except the expan- 
sion and contraction of items included 
in the standby fixed. All other costs 
are variable and should be treated as 
such. One of the most delicate set-ups 
in establishing the flexible budget, and 
one that can be obtained only from 
experience in this work, is found in 
setting out correctly the cost fixed 
by executive decision so that it does 
not distort the variable elements of 
cost which must be controlled con- 
stantly by all the people in the organ- 
ization who spend money for one 
thing or another. 

The importance of the fixed element 
is indicated in Chart 2. Notice the 
influence in the cost dollar in various 
levels of activity. At three units of 
output, A, the fixed elements of cost 
amounts to 50¢ of every dollar of 
base, whereas at eight units of base, B, 
it is only 18.75¢. Profits or losses swing 
with this relationship. That, of course, 
is why it is of such unusual import- 
ance to management. 

The illustration of the family auto- 
mobile affords tangible evidence of the 
importance of this item. While the 
fixed cost is $30 at all mileages, it is 
equivalent to $0.30 per mile if we oper- 
ate only 100 miles during the month, 
but when we operate 3,000 miles it is 
only $0.01 per mile. 






Variable Costs 


After we have established our fixed 
items of cost, our variable costs be- 
come the difference between the total 
cost and the fixed cost. This is true 
only if it is recognized that the total 
costs are correct. To insure that the 
total costs are correct, it is essential 
that the variable costs be analyzed in 
enough detail to support current-day 
expenditures so that management can 
feel confident of the reasonableness of 
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the costs and can 
variable factors to control day-by-day 
operations. 

Chart 3 
variable costs. The current 
amount to 70¢ per unit of base. To 
illustrate, if our base was the sales 
dollar, this 70¢ per unit is reasonably 
accurate as a variable current multi- 
plier of this sales dollar. 

It has been my experience that the 
establishment of such a factor, even 
though at first it is in no more detail 
than the 70¢ expressed above, is very 
helpful to management because it es- 
tablishes a new line of thought. Of 
course, the further this factor is segre- 
gated (provided it is not overdone by 
too much detail), the more useful it 
more individuals in the 


shows an 
cOsts 


becomes to 
organization. 

It is not my intention to leave you 
with the impression that one over-all 
flexible cost per dollar of base neces- 
sarily holds at all levels of activity. 
Many times this is not the case, and 
only by individual application can this 
problem be settled. There is, however, 
this point: Experience has indicated 
that in most normal and efficiently 
operated enterprises one total factor 
of variable costs to base is usually 
satisfactory for normal operating’ con- 
ditions between 40 and 100 per cent 
capacity. 


Putting the Factors Together 


Once the elements of mnxed and 
variable costs are established, costs in 
an organization become an expression of 
so many units of variable to the base 
plus so many units of fixed for a given 
period of time. See Chart 4. With 
these factors, management can bridge 
the gap, almost at will, in the dis- 
cussion of volume and the regulation 
to costs and to the profits accruing 
therefrom. To illustrate, suppose we 
are in the business of producing a 
product which sells for $1 per unit. 
Our normal volume is 80,000 units per 
month. Expressed in sales, this is 
equivalent to $80,000. 

Let us assume further that our 
variable cost per dollar of sales is 70¢ 
per unit and that our fixed costs are 
$15,000 per month. First, can we make 
money on this volume? Let’s see: 80,000 
times 70¢ equals $56,000 variable costs, 
plus $15,000 fixed, or $71,000 total 
costs, which leaves $9,000 profit. These 
calculations can be made almost as fast 
as a conversation concerning the fac- 
tors is developed. 

Now let us carry this one step fur- 
ther. Assume that during a sales meet- 
ing’ the possibility is discussed of the 
volume failing to 50,000 units per 
month. Are we faced with many prob- 
lems? Let’s see: 50,000 times 70¢ is 
$35,000 variable expense, plus $15,000 
fixed, equals $50,000. Selling price 
$50,000, profit nothing. We can there- 
fore exist on that volume if we can 
keep our variable expenses in constant 
control day by day. 
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actually use the 


expression of 


These factors are so simple that 
they could be worked out during a 
meeting, and many possibilities could 
be considered by the use of these 
elements in putting into tangible val- 
ues various expressions of opinions or 
expectancy. This method of calculation 
can be carried on indefinitely. The 
main point of emphasis here is the 
fact that by the use of variable costs, 
management can make intelligent, 
quick, and comprehensive decisions al- 
most as fast as the various factors are 
brought out. 

Chart 5 expresses this over-all prob- 
lem, for here are shown not only the 
fixed and variable elements of cost but 
also the profits that result from these 
elements and from the sales values 
in use. It expresses the points at which 
the business is profitable and unprofita- 
ble, and shows the relationship of the 
variable and fixed elements in costs 
in any losses that are sustained. 

It is my belief that this chart, even 
when expressed in the simplest of gen- 
eralities, provides a new key to the 
problem of cost analysis, cost control, 
and the profits accruing therefrom. 


Conclusions 


If you want a simple, concise meas- 
ure between the elements of costs and 
their relationship to sales and to the 
profits which accrue, I suggest that 
you turn to the variable method of 
costs and cost analysis, so that you 
can develop factors that are as quanti- 
tative to you as pounds, feet, and 
years are to the average person. 

Today management is running a race 
against changes so comprehensive that 
we are not as yet sure of the ultimate 
consequences. To keep up requires the 
development of benchmarks to use as 
we run—benchmarks that are simple, 
yet accurate enough to provide a sense 
of security in the results. 

If we face the facts, we shall find 
that the use of variable budgets an- 
swers many of our questions. If, how- 
ever, we expect that the principles 
laid down here are new management 
we shall be deceived because variable 
budgets provide only a _ needed tool 
for progressive management. There 
is no substitute for management, but 
even good management wants help. 
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Il. The Control of Manufacturing 


Expense or Burden 


OST heads of organizations are 

alike in one respect. They are con- 
stantly harassed and disturbed by the 
mass of details that they must pick 
apart to procure the meat of everyday 
happenings. The wide-awake manager 
today hungers for more vivid infor- 
mation and less detail. 

Faced with this problem in a com- 
pany employing 6,000 men, with a 
highly seasonable, diversified product, 
we turned to the variable budget to 
control expenses, and through devel- 
opment of this control have reduced 
to a minimum the details that the 
head of the organization must peruse 
to follow burden costs. 


All on One Page 


By constant review of the informa- 
tion contained in Exhibit I, the head 
of this large, diversified organization 
has on one page all the information 
necessary to give him a recapped con- 


trol of all the functional supervisors 
reporting directly to him. 

Not only is the current expenditure 
of $152,742 as shown on this report 
expressed to him in terms of func- 
tional responsibility, but it is also com- 
pared with the approved and prede- 
termined budget allowances. 

Beyond the importance of this com- 
parison is the virtue of getting the 
information quickly, usually on the 
third working day and not later than 
the fourth. To strengthen this report 
and to make it of the greatest value 
for costing purposes, there have been 
added to it “benchmarks” for previous 
months which give the report posi- 
tive relationships. (Notice section 
marked 9). These percentages can be 
compared with the average so far this 
year, the previous month, and with the 
current month. 

If the head of the organization is 
satisfied with the results as expressed 
by this weekly report, no further detail 
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is necessary. If, however, he finds rea- 
son to question any of the figures 
shown, the resulting review that he 
makes is one of working toward the 
details rather than through them. 

In other exhibits we shall follow in- 
dividually the procedure to support 
his reactions resulting from unsatis- 
factory expressions of results. For 
illustration I have singled out the 
vice-president in charge of manufac- 
turing (Item 1) and the vice-presi- 
dent in charge of sales (Item 2). 

Exhibit II is a comparable report pre- 
pared for the vice-president in charge 
of manufacturing. The total of this 
report (Item 1) is the same amount 
shown at 1 in Exhibit I, i.e., $116,285. 


Only Three Days Old 


Following item 2 on Exhibit I to 
Exhibit III, we find the detailed con- 
trol which supports the activities of 
the Sales Manager of lines 3 and 4. 
Notice that this information is pre- 
pared within three days after the end 
of the period and that the figure of 
total expenditures for all the districts 
($8,196) is the same as in Exhibit I, 
Item 2. 

On this report also appear sales 
quotas. For the current month the 
sales manager has exceeded his quota 
and has a realization of 169 per cent. 
Since his expense allowance is based 
on the principle of the fixed and 
variable budget, he is expected to meet 
his budget currently regardless of re- 
alization of quota, because additional 
expense is allowed when he exceeds 
his quota. 

A study of the information included 
in the section marked 9 provides both 
the president and the sales manager 
with significant information showing 
cost trends from month to month which 
are readily related to current results. 
Notice the extreme variation in the 
realization of the sales quota from 
month to month in this particular line 
and also the cost of sales that re- 
sults from these wide fluctuations. A 
report of this type should furnish 
enough controversial information to 
keep the president and sales manager 
busy for some time to come. 


Breaking It Down 


To complete the sales analysis, it 
is necessary to break down Exhibit III 
by districts. For the sake of illustra- 
tion I have selected District 4 (Ex- 
hibit IV). Step by step we are pro- 
ceeding toward the basic details sup- 
porting actual expenditures, and the 
total expense of District 4 of $1,501 can 
be found included within the total ex- 
pense of the Sales Manager’s Report, 
Exhibit III. This report is furnished 
to the district manager weekly on the 
same day his superiors receive their 
reports. 

There is an interesting sidelight 
concerning the problem we are dis- 
cussing. In the past we have found it 
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extremely difficult to collect reports 
on selling expenses, especially traveling 
expenses. Oftentimes there would be 
as much as six or eight weeks lag in 
these reports. Since such a_ practice 
would destroy the efficiency of this 
type of presentation, we found it neces- 
sary to overcome this handicap. 

We hit upon the idea of having the 
district offices send to us each Fri- 
day on the teletype their expenses for 
the week through the preceding day. 
There was no great cost to this proce- 
dure because they had the teletype and 
used it daily. 

Since undertaking this method at the 
first of the year there have been fewer 
than ten failures, all of which have 
been dealt with immediately. The 
results of this procedure have been 
twofold: First, up-to-date information; 
second, a feeling on the part of the 
district organization that there must 
be unusual interest in expenses in the 
home office because of the method be- 
ing’ followed. 


Easy to Follow Result 


In most manufacturing organiza- 
tions, burden is the most important 
element of cost. In the organization 
under consideration this item of ex- 
penditure is unusually important  be- 
cause it covers about 45 per cent of 
the total current activities and expendi- 
tures. The vice-president in charge of 
manufacturing, like the head of the 
organization, has always found it hard 
to follow results because of the mass 
of detail involved. 

By the use of the recapped report, 
Exhibit II, he is able to gain a new 
approach to his problem because he 
has on his own report (also Exhibit 
II) the functional line control in de- 
tail supporting the total expenses that 
are shown on the president’s sheet, 
namely $116,285. Further he has avail- 
able, for certification as to results, 
enough detail supporting these items 
to make it possible to answer random 
questions arising in his mind or in the 
mind of his superior. 


Control by Lines 


One of the innovations on Exhibit II 
is found in the breakdown, which is of 
two types: Line Control Plant 1, Plant 
2, etc., and Functional Control mainte- 
nance, inspection, cost department, etc. 
We have found that the final control 
must be to lines of products, that the 
final analysis of costs must be expressed 
in such terms, and yet the intimate and 
current control must be by the func- 
tional individuals who shape the gen- 
eral policies. 

By this we mean that the heads of 
well-organized departments such as 
wage rate, machine design, laboratory, 
industrial relations, etc., which are daily 
playing a part in the policies that re- 
sult in costs, should be controlled in- 
dependently. The only control that will 
insure a measure of over-all balance 
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between these functions, however, is : 


one showing their balanced relation- 
ship under the goal set for them by 
lines of products. 

In order to show the mechanics 
of this report, let us go through the 
budget report with the vice-president 
in charge of manufacturing. He re- 
ceives his report before noon on August 
11. It covers all expenditures through 
August 4. Usually he looks at each 
subdivision and compares the realiza- 
tion of this period against that of 
last month. It is not uncommon for 
him to set the current report along- 
side the comparable report for last 
week so that he can compare at one 
glance the operating efficiencies by 
responsibilities—this week, last week, 
and last month. 

In order to prepare himself for the 
onslaughts of the head of the organ- 
ization, he is also comparing his total 
results as measured by his realizations 
(Exhibit II, Item 1). For example, this 
shows that his realization for this 
period is 76 per cent. This compares 
with a realization (which is detailed) 
for last month of 71 per cent. In the 
figures earmarked as Item 9 he can 
find the realization for prior months. 
For example, in January his realization 
was only 42 per cent, while in June it 
was 64 per cent and the average for 
the year to date is 59 per cent. 


Improvement by the Month 


The budgets were set after consid- 
eration of all concerned on a basis 
of what each section should be able to 
do with the equipment and organiza- 
tion available. While the realization 
is not satisfactory, improvements have 
been made month after month. It is 
hoped by the end of the year that 
the realization will be at least 90 per 
cent. Most of this saving has accrued 
from the pressure instituted by these 
reports and by the clean-cut method 
they have produced, allowing for quick 
revision of bad conditions. 

Let me now call to your attention the 
series of ratios which the report con- 
tains (Item 9, Exhibit I). By months 
there are shown the ratio of expenses 
to the productive labor dollar, to the 
standard cost dollar, and to the sales 
dollar. All these ratios are shown on 
a production basis which eliminates 
the problems involved in the difference 
of production and sales, usually re- 
flecting in finished inventory. Since 
the manufacturing organization is pri- 
marily interested in the problem of pro- 
ducing so far as burden is concerned, 
the control should necessarily be on a 
production basis. 

For purposes of comparison, and in 
order to point out the strides made 
by the manufacturing organization, let 
us compare (see Table II) some of the 
figures shown in Item 9, Exhibit II. 

Between January and July the ex- 
penses based on the same budget (the 
only changes being the results of the 
load variable) have becn reduced from 
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TABLE II 
Comparison of Results EXHIBIT WI 


BUDGET REPORT 


Month January April July Division Manager FOR PERIOD ENDING August 4, 1997 
Actual SUPERVISORDi vision Superintendent DATE ISSUED August 9, 1957 


Expense $572.247 $845.260 $545,125 DEPT on eee rie py 
Gain or Loss <—— 

over Budget 329.396 341.465 156.557 
Realization 58% 71% 
DOLLARS OF ACTUAL EXPENSE TO 

PRODUCTION BASIS 

Plant Pro- 

ductive 

Labor ... $53 $3.22 $2.82 
Standard 

Cost 

Dollar .. 0.649 0.356 0.309 
Sales Dollar 0.603 0.309 0.260 





EXPENSE ALLOWANCE | OVER 





$5.29 to $2.82 per dollar of produc- = Les : as --7_766 
tive labor. Consequently the cost per mer 


sales dollar for burden has been re- “TOTAL of all expenses under 

a : eater eivhar atone 9 

duced from 60¢ to 26¢, which is the I ck: 4: 10 216 _9 59” = . 
‘ ‘ DOL WES Of ACTUAL EF PENSE TO 

difference between success and failu re : ae ee “ PRODUCTION BASIS Preduceve Labor $ = |. 


ACTUAL GAIN OF LOSS] “% Own sTO cos? SALES * »Y] 522 
% Fens to P&L 


over a sustained period of time. —_ EXPENSE CVER BUDGET] ‘rato PROD LAB DOLLAR DoLLaR 
Let us assume that the Vice-Presi- hs2 196 |a2 346% 6.25__| 0,422 | 0,346 REMARKS 

dent te Charen ot Ms saerenee a 147 090/48 337% 6.20 10,284 10.236 | S-1 5 55 

nt in harge of Manufacturing does hl7 596125 4378 5.52 10.214 10.178 | 8018 456 429 

not like the looks of the results shown 107/12 434% 6.36 10,307 10,238 | s-39 207 80 

by Plants 3 and 4. Through Exhibit V _} 64 591/12 901% 6.42 10.278 10.220 | S-45 28 28 


we are able to follow the details which Al 345-7 9054 N.454 So77 os - 


; S-64 37 
show the breakdown between the plants : Bete 9 — Excess - 






































and the several operating units. This 
can be carried on to Exhibit VI, where 
it is further possible to segregate by 
the overall results in each department 
in the plant under consideration. 


Departmental Analyses EXHIBIT YW 
ACCUMULATIVE BUDGET 


Supporting each one of these depart- ease 1938 Basis 706.18 


ments is a departmental analysis of 
expense which is prepared daily (week- Acct.No. Material Labor Total Budget Variance 
ly should be often enough). This re- 248 40.25 3976 


— . < eases : , 68 68.06 46.10 2196 
port is given to the foreman and shows 8 8.12 14.12 


his expenditures by accounts between 17 17.60 105.33 
material and labor and the budget for 2 2.60 9.18 
each item. This information is _ pre- = cnateal we 
sented here in Exhibit VII. If you will 12.20 24.72 
follow the figures in these exhibits you 55.51 54.58 
can readily check the figures which tie sagen wonae 
in one report with the previous report. 11.27 14.95 

A thorough study of Exhibits I to 10.350 ee 4 
VII inclusive will lead to the following 1.41 


conclusions: 104.39 





eave] 121/131 559" 












































1. A complete control of burden is a 
available. 5-88 


2. This control is intimate enough to 28.95 


command respect, compact enough to 4.72 
insure interest, and flexible enough to on ae 
allow constant revision to keep pace 21.89 


with changing conditions. 4.24 


3. Management can look toward the 
details and is never required to build 
up from the details to answer ques- 
tions which the various reports stimu- 

. 1.41 


56.24 


4. By using the variable budget as 
a principle this method of presentation 12 128984 
can be adjusted to meet the individual 2560.91 1371.46 1189454 
requirements of any organization, as 438.24 43824 


. 492.00 49200 
well as keep pace with current volume 4.94 494 


changes. 2560.91 2306 64 254274 


(Part Two is scheduled for publica- 
tion in an early issue.—Ed.) 
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RATHER FREQUENT question 

put to us is: “What is the value 

of your restaurant operations in 
your scheme of employee relations? 
Just what is the reason for going 
into it on so large a scale?” 

To answer this simple inquiry 
would require a long explanation of 
our entire program of industrial re- 
lations. Reduced to barest outlines, 
our philosophy is that the relation- 
ship most satisfactory to employees 
and employer can best be cultivated 
under conditions that are genuinely 
pleasant and stimulating. As em- 
ployers, our contribution to this set 
of conditions comes in the form of 
providing for the employees every 
comfort and facility we can afford. 

Our restaurant operations are in- 
tegral with this policy. The em- 
ployee who has a good luncheon of 
the kind he enjoys at the price he 
can afford is a better employee 
and it makes no difference in prin- 
ciple whether he works in the gen- 
eral office or in the foundry—or in 
one of the big corner private offices. 
The type of luncheon he requires, 
the surroundings he finds pleasant, 
the price he considers right—all 
these vary with the work and with 
the individual. Therefore, we oper- 
ate an assortment of food services 
to meet varying specifications, 

Both as a matter of principle and 
as a consideration of good business 
management, we do not run these 
food services at a loss. At one time 
we lost money on our restaurants, 
and considered that we were being 
kind-hearted employers’ thereby. 
With a change in restaurant man- 
agement, however, the red_ ink 
changed to black, meals improved in 
quality, employees were better satis- 
fied, and we were again shown that 
good management does not involve 
losing money steadily. 


Nine Food Services 


By our own tabulation, we oper- 
ate nine different food services. One 
of these, the executives’ dining room, 
is on an upper floor of our main 
office building and runs from its own 
individual kitchen; it can therefore 
be eliminated from further consid- 
eration in this article. We shall, 
however, deal with the other eight 
food services because they center on 
our new restaurant building, and. all 





2,750 Meals a Day 
—and in the Black 


Secret’s in the kitehen. 


production department. 


equipment. 


It’s run like any 


Has new, modern 


Is mechanized where possible 


F. G. BARR 


Supervisor, Industrial Relations Division 
National Cash Register Company 
Dayton 


food served by them, except bread, is 
prepared in its kitchen. 

These eight services, with the ap- 
proximate number of meals served 
daily, are: 

. Cafeteria for men 
. Cafeteria for girls 
. Officers’ Club 100 
. Foundry restaurant 125 
5. Power-house restaurant 20 
. Box lunches 400 
. Sandwich stand 250 


1,650 
210 


Total 2,755 


. Pies and ice cream on sale in 
plant all day: 


Pies per week 
Ice cream cups per week 


The first three—the cafeterias for 
men and for girls, and the Officers’ 


1,600 
7,000 
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Club, which is a cafeteria for fore- 
men—are for operating purposes al- 
most a single operation. They are 
in three separate rooms, all on the 
first floor of the restaurant building. 

Principal item in the men’s and 
girls’ restaurants is the plate lunch 
at 25c for meat, potato, vegetable, 
beverage, and dessert. Additional 
items are available at 5 or 10c each. 
In the Officers’ Club the charge is a 
flat 40c, which entitles the luncher 
to as much of anything, and as many 
items, as he desires. 

The foundry and power-house res- 
taurants are simply branches of the 
main cafeteria. Foundrymen and 
boiler-room workers do not want to 
take time for a complete clean-up. 
Our restaurant has several pieces of 
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restaurant sells them for 4c each to 
the employees’ mutual benefit asso- 
ciation, which runs the food stands. 
The le profit goes into the treasury 
of the benefit association, after pay- 
ing their cost of tending the stands. 

Our entire force is fed in two 
shifts. One lunch hour is 11.30- 
12:30, the other 12:30-1:30. Conse- 
quently the congestion of eating fa- 
cilities is minimized. 


Plenty of Competition 


Perhaps the best measure of the 
employees’ satisfaction with the com- 
pany food services is the volume and 
type of competition. There is abso- 
lutely none of the saloon or cheap 
lunch-counter business in our neigh- 
borhood. Such enterprises have been 
started, but they invariably lose 
money and fold up. 

On the other hand, the neighbor- 
hood abounds with home restau- 
rants, principally operated in homes 
by housewives. Many of these res- 
taurant proprietors are considered 
almost part of NCR; they have been 
here so long and have such loyal 
friends in our working force. For 
the most part they charge a nickel 
or a dime more than our restaurant 
for approximately the same meal— 
the regulars consider the extra cost 
more in the nature of club dues than 
of food expense, for they meet daily 
with their friends and have a mate- 
rially better opportunity for quiet 
Visiting than they could have in a 
large dining room at the plant. 

When we came to planning our 
new cafeteria, various capacities 
were suggested and argued, but we 
ended with the conviction that 2,000 
meals was the proper quota. 

No doubt we could have attracted 
a larger patronage had we built for 
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wall 


it; the physical capacity of an em- 
ployees’ restaurant pretty much reg- 
ulates the demand for its services, 
since employees will find other ways 
to eat rather than submit to crowd- 
ing. But we see every reason why 
we should encourage the other eat- 
ing facilities in the neighborhood 
rather than try to freeze them out 
of business. 

The restaurant building is 154 ft. 
x 1264 ft., with the dining’ rooms all 
on the first floor. The building has 
an L-shape second story, 534x123 
and 100x313 ft., over part of its 
area. The entire second floor is 
given over to kitchen and correlated 
services. 

Factory layout considerations in- 
fluenced the plan of the restaurant 
building; it is as liberally equipped 
with machinery as any plant produc- 
tion department. Raw material en- 


ters at ground level by an elevator 
with an outside door, so that it is 
unloaded direct to the elevator floor. 
At the kitchen level, the material is 
unloaded from the opposite side of 
the elevator, and this opening is in a 
lobby around which the kitchen de- 
partments cluster. 

The steward’s office is directly op- 
posite, so that the incoming material 
is accessible for check. A large scale 
is alongside. 

Off to one side, filling the thin side 


of the L, are on one hand a row of 


refrigerator rooms, on the other a 
vegetable cleaning and preparation 
room, a meat room, a storeroom, In 
the other direction lies the kitchen 
proper, as well as dishwashing and 
similar functions. 

Three of the refrigerator rooms— 
respectively for meat, for vegetables, 
and for dairy products—are main- 
tained between 38 and 40 deg. F. 
The fourth, for hardening ice cream 
and for carrying stocks of quick- 
frozen fruits and vegetables, is kept 
at about —5 degrees. 


Newest and Best Equipment 


In the meat workroom there are 
three major pieces of equipment be- 
sides the ordinary cutting blocks. 
An electric slicing machine is es- 
pecially useful for preparing the 
meats for sandwiches. An electric 
meat grinder is used for hamburger 
and meat loaf. And there is an 80- 
gal. steam kettle, used principally for 
boiling ham. 

Our meat room bones the hams 
and boils them in aluminum molds 
such as are used by the packers of 
canned hams. Right here is an ex- 


No ordinary washer this, but a brand-new high-speed type 
which takes dishes in a continuous flow on a conveyor 
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cellent example of what modern con- 
trol means in the operation of a 
kitchen. By rigid control of tem- 
peratures and steam pressures it is 
possible to turn out a boiled ham 
with, say, 4 lb. of shrinkage in a 
16-lb. ham, where without such con- 
trol it might easily shrink to 9 or 
10 lb., and show a loss on every 
sandwich served. 

In the vegetable room the out- 
standing piece of machinery is a 
potato peeler, which will handle 60 
lb. of potatoes in 2 minutes, leaving 
no hand work except removing the 
eyes with knives. 

We purchase ice cream mix from 
a local source and freeze it our- 
selves. After it has reached a slightly 
thickened consistency, it is run into 
5-gal. cans which are placed in the 
hardening room. Or that portion 
of it which is sold in cups goes into 
the filling and capping machine 
which fills each cup to the right 
depth, puts the waxed-paper cap in 
place, and closes it tight. 


Buy Our Bread 


Once, many years ago, we made 
our own bread, but it proved expen- 
sive and yielded no proportionate re- 
turn. Pies, cakes, muffins, and bis- 
cuits, however, are all made in our 
own shop. A large mixing machine 
makes the dough, and we use a pie 
crust roller. 

Space limitations do not permit 
listing more than the major pieces 
of mechanical equipment which we 
find advantageous in the kitchen. 


They run from a special salad re- 
frigerator room to gas ranges, two 
electric ovens, one for roasting and 
one for baking, and electric stoves 
specially for deep-fat frying. 


A second mixing machine is used 
in the kitchen, with all manner of 
special appliances for such tasks as 
slicing vegetables, mashing potatoes, 
whipping cream and salad dressings. 
Cheese or butter is sliced by one 
machine; three three-section steam 
cookers are used; we have two 80- 
gal. and one 60-gal. steamjacketed 
stock pots; one 20-gal. tilting ket- 
tle is used for cooking stewed to- 
matoes, or creamed corn. 

One 40-gal. stainless steel coffee 
urn is used solely for making the 
coffee that goes out to the factory 
to accompany box lunches. All tables 
are stainless steel, which would jus- 
tify its cost if it had no other ad- 
vantage than its aid in controlling 
vermin through its scrupulously 
complete cleanliness. 

Dishes are washed by a special 
machine that was given into our use 
by the manufacturer on condition 
that we let him watch it as an ex- 
perimental unit. It is the fastest 
type so far developed. It takes the 
dishes not in batches, not all racked 
up in baskets, but rather in con- 
tinuous flow on a conveyor which 
passes them through the washing 
chamber and finally lets them emerge 
upon a drain table where they dry 
of their own high temperature. We 
use ordinary batch washers for sil- 
ver and glass. 

Finished food—that is, anything 
ready to eat—comes down from up- 
stairs not on the same elevator that 
serves to handle raw materials, but 
on an entirely different elevator. Re- 
serving it for finished food insures 
freedom from the outside dust and 
dirt which unavoidably are found on 
incoming groceries and vegetables. 
Deliveries of finished food can be 
made to the dining room entirely 




























independent of whether some sup- 
plier selects that exact moment to 
deliver a carload of potatoes. 

Dirty dishes are carried by bus 
boys from the tables to an elevator- 
type conveyor. The tray is shoved 
upon a belt conveyor which carries 
it a few feet and delivers it into 
the elevator shaft where it is lifted 
to the upstairs floor, and delivered 
alongside the dishwashing machines. 
Two of these conveyors are kept run- 
ning at capacity during the rush. 

We do not have this equipment 
simply for the satisfaction of hav- 
ing the job mechanized. Actually, 
it provides better food than is other- 
wise available, and it cuts the cost. 


Labor Saving, 25 Per Cent 


Our estimate—it has to be an es- 
timate, for we never tried hand 
methods in this kitchen—is that we 
get along with approximately 175 
per cent of the labor-hours in this 
department that would be required 
if we had just ordinarily good me- 
chanical equipment. There is no 
tangible, measurable result in the 
operations of most of the machines. 
But we know that without the high- 
speed continuous dishwasher we 
should require at least two batch 
dishwashers. Without the mixing 
machines, we should need either sev- 
eral old-fashioned machines or a 
battalion of hand workers. 

Nor is it possible to measure nu- 
merically just how much better is a 
French fried potato that comes out 
of the electrically heated frying 
stove than the same potato fried by 
more primitive methods. Nor how 
much better a great many things 
taste because they are prepared on 
scrupulously clean stainless steel 
tables and hence do not have their 
flavors contaminated by the memo- 
ries of yesterday’s onions. 

By every measurement we have 
been able to apply, we are saving 
money by this new, modern kitchen. 
We know that our meals taste bet- 
ter. Moreover, added patronage by 
the employees, plus their favorable 
comments, shows that they like the 
food service better than before. And 
this, after all, is the final test. If 
we can satisfy their meal require- 
ments, we thereby help to build the 
kind of employee relationships that 
are most comfortable and profitable 
to them and to us. 


Kitchen equipment includes two 
80-gal. and one 60-gal. steam- 
jacketed stock pots, also one 20- 
gal. tilting kettle 
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Census of Man utactures 





United States, 1929, 1933, 1935 


NUMBER OF ESTABLISHMENTS 





























































































1929 7) 
a __ 209,862} 
1935 Sec ee 
NUMBER OF SALARIED EMPLOYEES 
1929 1,353,908 | 
1933 802,626 
1935 
AVERAGE NUMBER OF WAGE EARNERS 
1929 8,821,757 | 
1933 6,055,736 
1935 
TOTAL SALARIES 
1929 $3,581,917,562 | 
1933 $1,356,532,770 
1935 
TOTAL WAGES 
1929 ee $11,607,287,154 | 
1933 $5,261,576,029 
1935 
COST OF MATERIALS 
1929 $38,177,900,046 | 
1933 | $16,820,821,977 
GROSS VALUE OF PRODUCTS 
1929 z $69,960,909,712 | 
1933 $31,358,840,338 
1935 
NET VALUE OF PRODUCTS ** 
1929 | $47,000,000,000 | 
1933 |. $21,000,000,000 
1935 
VALUE ADDED BY MANUFACTURE 
1929 e ; : $31,783,009,666 | 
1933 $14,538,018,361 
1935 
*Census estimate 
“Number of salaried employees” for 19.'3 does not include sal- of manufactured goods, because it includes the value of goods 
aried officers of corporations. Salaries of such officers in the produced for re-manufacture. 
same year are likewise excluded from ‘Total salaries." “Net value of products’’ represents the net value, at F.O.B. factory 
“Cost of materials” includes the cost of containers, fuel, and pur- prices, of finished manufactured products. 
chased electric energy. “Value added by manufacture" is ‘‘gross value of products” less 
“Gross value of products” is greatly in excess of the true value “cost of materials.” 
Source: United States Bureau of the Census. 
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Production, Man-Hours, and Earnings 


Manufacturing Industries, United States, 1914-1937 
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Production, man-hours, and production per wage earner and per 
man-hour: United States Bureau of the Census, United States 
Bureau of Labor Statistics, Federal Reserve Board, and National 
Industrial Conference Board. 

Hourly and weekly earnings are derived from the data collected 





SOURCES 


monthly from 25 manufacturing industries by the National Industrial 
Conference Board. 

Purchasing power of hourly and weekly earnings is obtained by 
dividing the indexes of hourly and weekly earnings by the index 
of the cost of living. 
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Industrial Disputes 





United States, 1929-1937 
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) ‘HE PEAK of the die produc-' 


tion season comes in the sum- 

mer months, July and August 
especially, when conditions for 
comfortable working are probably 
the most unsatisfactory. High 
temperatures, with high relative 
humidities, require frequent stop- 
ping to wipe perspiring brows, dis- 
cuss the weather, and do the many 
other things uncomfortable hu- 
manity does to offset the heat. 


Six Changes an Hour 


Two hundred men are employed at 
our plant in die production, on die 
repair, and in the machine room. 
Space occupied amounts to some 
340,000 cu.ft. distributed over two 
manufacturing floors. 

To offset hot-weather discomfort, 
a cooling system was installed and 
began operating June 1 of this year. 
Water from a well 600 ft. deep is 
pumped thorugh a series of coils; 
a fan, driven by a 25-hp. motor 
forces the air over the cooling coils 
and into the duct system which dis- 
tributes it to the rooms in which 
the die and machine work is done. 

The water in the cooling coils is 
from 51 to 53 deg. F.; the air is 
thus cooled below its dew point, and 
excess moisture is condensed. Air 
leaves the fan at 60 to 64 degrees. 

Each of the rooms is controlled 
by a thermostat placed in the return 
grill. This controls the dampers in 
the return duct system, regulating 
the amount of cool air admitted to 
each room. Furthermore, an auto- 
matic pressure regulator reduces the 
fan motor load as inside and outside 
temperatures approach each other. 

The system is a recirculating one, 
with from 20 to 25 per cent of the 
air drawn from the outside, and is 
designed to maintain a 15-deg. dif- 
ference between inside and outside. 

With outside air at 95 deg. dry 
bulb and 77 deg. wet bulb, for ex- 
ample, the system maintains inside 
conditions at 80 deg. and 50 per 
cent relative humidity; 70,000 cu.ft. 
of air per minute is delivered, and 
air is completely recirculated «ix 
times per hour. Humidity is regu- 
lated by reduction of the outside air 
to the dew point as it goes over the 
cooling coils with subsequent heat- 
ing as it comes in contact with the 
air in the rooms. 


Water Used Again 


The water circulated through 
these cooling coils is later used in 
another air washer which cools and 
cleans the air for spot-cooling the 





Cooling Down 


Absenteeism 


New air conditioning system responsible. Have you 


forgotten last summer? Time now to think of next 


CHARLES E. CHAPPLE 


Superintendent of Maintenance 
Doehler Die Casting Co., Toledo 


cast floor. After leaving the air 
washer, the water is further used to 
cool air compressors, finally escaping 
into the sewer at some 90 degrees. 
This past fall the unit was used 
for ventilating purposes; this winter 
waste hot water will be forced 
through the same coils, thus supple- 
menting our present steam system 
and reducing our boiler load. 
Figures are not available at pres- 
ent to afford an accurate cost state- 
ment of the results of this system 
since its installation in June. How- 
ever, no figures are required to con- 
vince a person coming into these 
rooms from the outside that re- 
markably better working comfort is 
afforded. The employees like it; 
some on the day shift have remarked 
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that they were tempted to come back 
to work at night when heat made 
sleeping impossible. 

There was no heat sickness this 
past summer, no absenteeism. Nor 
was it necessary to close the depart- 
ment on especially hot days. 


Worth Every Cent It Cost 


Costs of operation are elusive. The 
deep well and connected pump are 
required to supply water for other 
purposes. Aside from upkeep and 
depreciation, therefore, the main cost 
is that of operating the fan motor. 

Results have been so satisfying 
that extensions will later be made to 
other departments in the plant not 
now so provided. 
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Tunnels for Group Drives 


In Republic Steel’s wire mill they cut main- 
tenance costs, made it easily possible to use 


a highly efficient overhead handling system 


ARTHUR VAN VLISSINGEN 


Consulting Editor 


Republic Steel Corporation’s 
South Chicago plant was de- 
signed, it was considered desirable 
to avoid overhead shafting and belts 
for two good reasons. First, incom- 
ing material and outbound products 
of the nail machines are handled 
overhead. The complications of try- 
ing to mix overhead conveyors and 
overhead drives without tangling the 
two together are entirely obvious. 
Second, it was thought desirable to 
prevent any possible interference 
with the most effective and econom- 
ical distribution of good light 
throughout the department. 
Skillful design of the building and 
layout of the equipment made it pos- 
sible to obtain all the advantages of 
group drive, without any of its dis- 
advantages. 


Ween THE NEW wire mill of 


Extra Cost Negligible 


In planning the building it was 
necessary to provide for about a 12- 
ft. fill under the first floor, since 
the location is naturally swampy be- 
cause of the river which flows along- 
side. Machine foundations would 
have to go well below the fill. It 
was therefore decided to run a sys- 
tem of tunnels beneath the build- 
ings, their walls being formed by 
the foundation walls under the ma- 
chine lines. A large amount of fill 
was thus avoided; consequently the 
added cost was negligible. 

The tunnels under the nail depart- 
ment are laterals off the main tun- 
nel which carries power lines and 
pipes for that wing of the wire mill 
building. Each is 138 ft. long, 8 ft. 
high, 11 ft. wide. 

Two lineshafts for driving the nail 
machines on the floor above are lo- 
cated in each tunnel. Approximately 
104 ft. in length, these lineshafts 
are 2: in. in diameter, with 213-in. 
section at the motor-driven pulleys, 


Not a belt in sight; they are hidden behind sheet- é 
metal guards that protect them and the operators and are mounted on roller-bearing 
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hangers spaced on 7-ft. 6-in. to 8-ft. 
6-in. centers. They are driven at 
300 to 330 r.p.m. through V-belt 
drives by 900 r.p.m. induction mo- 
tors that range from 15- to 50-hp. 
rating, depending upon the _ load. 
Fourteen nail machines are driven 
from each shaft, through flat leather 
belts operating on 12-ft. centers. 

As will be seen from one of the 
illustrations, the motors that drive 
the lineshafts are mounted on sturdy 
platforms along the walls of the tun- 
nels, about midway between floor and 
ceiling. Control equipment for all 
these drive motors is located con- 
veniently on the machine floor. 

Maintenance costs have been re- 
duced in half a dozen ways by hav- 
ing the drives below the floors. 
Everything is completely accessible 
from floor level, either in the tunnel 
or on the main floor. Ladders have 
disappeared from lineshaft and belt 
maintenance, and with them has 
gone the time cost involved in climb- 
ing up and down, in having a helper 
steady the ladder, and so on. More- 
over, men working on solid footing 
just naturally turn out more units 
of work output per hour than men 
balancing themselves precariously 
overhead. 


No Chance to Fall 


Still another advantage is the less- 
ened danger; a man could hardly 
fall and hurt himself on the tunnel 
floor as seriously as is the inevitable 
result of slipping off a stepladder. 

Maintenance is on a regular sched- 
ule, with millwrights and electricians 
looking over the equipment at reg- 
ular intervals unless called sooner 
because of trouble. All belts are in- 
spected weekly for tension, condition 
of the lacings, grease, and the like. 
Motors are checked from four to 
thirty times a month, depending on 
the importance of the unit. Hanger 
bearings get an inspection and greas- 
ing every four weeks. 

Because everything is in clear 
sight, the maintenance men have 
unobstructed vision of everything 
they need to look at, which has the 
psychological effect of making them 
more painstaking than they might 
be if careful maintenance involved 
more effort and greater difficulties. 
As every maintenance chief knows, 
it is a lot more effective to make 
good maintenance pleasant than to 
keep cracking the whip. 

As was mentioned previously, hav- 
ing the lineshafts under the floor 
makes possible better mechanical 
handling. The essence of the nail 
department layout is that nails come 


, out of the automatic machines into 


tote boxes; these boxes are dumped 
into nail buggies which are essen- 
tially like the two-wheeled concrete 
buggies used on construction jobs, 
except that the nail buggies are more 
heavily built to stand the greater 
weight of the load. 

These buggies are then picked up 
by a 2,000-lb. monorail cab crane 
and carried overhead to the balcony 
where they are dumped into cleaning 
tumblers. With overhead drives it 
would be practically impossible to 
employ this cost-saving type of han- 
dling, even though group drive is 





far better adapted to nail machines 
than is individual drive. 

The under-floor drives do not, of 
course, interfere in any way with 
the lighting, which means _ better 
working conditions both in the day- 
time—the building is single-story— 
and under artificial lighting. 

All told, the advantages of under- 
floor group drive are so many the 
plant executives feel that if it had 
been necessary to dig the tunnels 
instead of merely fail to fill them in, 
it would have been good business 
to do so, in order to get motors and 
lineshafts and belts out of the way. 





In the tunnels under Republic Steel’s nail depart- 
ment, the lineshafts are out of everyone’s way 
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What Instruments Are Doing 
for the Other Fellow 


They can do for anyone, when it comes to 


locating trouble, keeping tab on operation, 


and giving information only they can get 


MACHINERY manufacturer 

XS was purchasing power from 
the local utility under a contract 

in which the demand charge was 
based on 90 per cent power factor, 
with a penalty for all power used at 
alower power factor. Forseveral years 
the power factor of the plant load was 
often less than 70 per cent, which 
gave poor operating conditions and 
necessitated the payment of a sub- 
stantial penalty each month. Com- 
plete tests made with portable indi- 
cating instruments on all transform- 
ers showed that the principal cause 
of low power factor was two second- 
hand transformers which were be- 
ing used for welding. These trans- 
formers were not properly designed 
for the job, and therefore operated 
with large losses and low efficiency. 
Improper loading of other trans- 
formers and some of the circuits 
also fostered low power factor. 


Saved $514 on Demand Charges 


As a result of the tests, the two 
second-hand transformers used for 
welding were replaced with a new 
one designed for the purpose, a ca- 
pacitor was installed, and the loads 
on other transformers and circuits 
were redistributed, giving better 
conditions and higher efficiency. 
These changes raised the power 
factor from approximately 65 per 
cent to 92 per cent. The first 
month’s savings were $514 on de- 
mand charges alone. These savings 
vary from month to month, but they 
are substantial and continuous. The 
cost of the new transformer and 
capacitor was partially offset by the 
scrap value of the two old trans- 
formers, and the savings made each 
month will soon pay for them. 


A recording wattmeter tells the 
operator when the dies on_ this 
punchpress need sharpening 









R. H. SCHRADER 
Meter Division, General Electric Company 
Schenectady, N. Y. 


A large oil refining company uses 
indicating instruments to determine 
the load on certain pump motors 
which are required to operate 24 hr. 
daily, seven days a week. A red 
mark on the scale of the instrument 
indicates the loading limit. The 


position of this mark had been care- 
fully calculated so that a satisfac- 
tory ratio of production could be 
maintained with an ample factor of 
safety on the equipment. 

It was suspected that one of the 
running 


night operators was this 


pump at reduced load, because trip- 
ping of overload protection devices 
caused him considerable work in 
clearing the system and getting it 
into operation again. No definite 
proof could be obtained, however, 
until a recording instrument was 
connected in the circuit. This re- 
corder definitely showed that the load 
was reduced during the night shift. 
When faced with the records, the 
operator admitted his practice of 
running at reduced load. 


Production Stepped Up 
Production was stepped up con- 


siderably, of course, when the pump 
was operated at schedule load. Since 
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that experience the company uses 
recording instruments to check this 
and similar processes, in order to 
make sure that production is kept at 
a satisfactory level consistent with 
safety factors desirable. 

Checking industrial operations by 
the use of recording instruments is 
not confined to machines already in 
service. Here is an instance where 
a rotary digester was tested before 
final installation. It was supposed 
to require about 3 hp., but the 
instrument record showed an input 
up to 12 hp., with 41 such peaks 
a minute. 

The machine was thus discovered 
to be faulty, the shaft being sprung 
and the bearings out of line, and 
proof was right at hand to convince 
the manufacturer of the machine 
that these conditions existed. De- 
lays in production and other losses 
were prevented by discovering that 
the machine was defective before, 
rather than after, it was installed. 

This same instrument was used to 
test a molasses pump. Its record 
showed the average and maximum 
power input, and the strokes a 
minute. A sharp drop in input for 
several strokes indicated failure of 
the cylinders to fill with molasses. 
After it became known that this 
condition existed, it was a com- 
paratively easy matter to correct it. 


Why Motors Overheated 


A motor-driven coal pulverizer is 
part of some new boiler room equip- 
ment which has recently been in- 
stalled. This pulverizer is driven by 
a 40-hp. motor, which was found to 
be running hot in service. A check 
with an indicating ammeter showed 
that the motor was overloaded. A 
recording wattmeter was then con- 
nected in the motor circuit and, al- 
though the load was found to be 
variable, the wattmeter record 
showed that the motor was over- 
loaded at times, peaks of 75 hp. 
being reached. 

Study showed that by reducing 
the size of coal fed to the pulverizer, 
the load could be reduced from peaks 
of 75 hp. to approximately 35 hp., 
which is well within the rating of 
the motor. 

This same company made a test 
on a motor driving an air compres- 
sor, which had been reported to be 
running hot at various times. The 
motor was rated 10 hp. but the 
meter showed that the load was 
slightly more than 15 hp. for sev- 
eral hours a day. Study of the 
Operating cycle, as shown by the 
charts, made it possible to adjust 
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No one knew that a radio transmitter had been improperly 
assembled, until a meter proved it by the chart at the 
left. The chart on the right shows normal operation 


the loading so as to protect the mo- 
tor from such dangerous overloads. 

In another plant considerable 
trouble had been caused by frequent 
tripping of the overload device pro- 
tecting a motor that drove 3 vacuum 
pump. A recording wattmeter con- 
nected to the motor showed that it 
was continuously badly overloaded. 
The record convinced the mainten- 
ance department that the trouble 
was in the pump. Further investiga- 
tion showed that the pump was full 
of water which had leaked in from 
faulty packing. 

The temperature indicator on a 
100-kva. transformer showed that it 
had reached 90 deg. C., indicating a 
severe overload. Inquiry failed to 
place responsibility for the overload; 
so a recording ammeter was con- 
nected to various circuits supplied 
from this transformer. The charts 
obtained showed very clearly the 
cause of overload: Several electric 
ovens in the laboratory were being 
used simultaneously, and a home- 
made heater had been installed in 
the gatehouse. 

By properly spacing the use of 
electric furnaces in the laboratory, 
and cutting off the home-made elec- 
tric heater, the trouble from over- 
loading was easily overcome. 

A nationally known paper manu- 
facturer operates 24 hr. a day seven 
days a week, and it is extremely 
important that there be no interrup- 
tion in the production of paper. This 
company uses recording instruments 
on all important machines. An in- 


strument patrol reads them at regu- 
lar intervals, to make sure all equip- 


ment is operating satisfactorily, and 
changes charts when necessary. 
This company has found the re- 
cording instruments to be extremely 
useful, not only in giving a running 
record of production processes but 
also in assisting the electrical de- 
partment to anticipate various kinds 
of mechanical and electrical troubles 
before they become serious enough 
to cause an interruption in produc- 
tion or damage to the equipment. 


To Find Out Who Did What 


Furthermore, these recorders 
have been very useful in definitely 
fixing responsibility for troubles 
after they have occurred. A very 
close watch is kept on all cases of 
production delays, and a strict ac- 
counting by the departments or in- 
dividuals responsible is called for 
by the management. By definitely 
fixing the responsibility for produc- 
tion delays the instruments have 
thus contributed greatly to the prod- 
uction efficiency of the plant. 

One of the first steps in the manu- 
facture of paper is the mixing of 
the wood pulp and water with other 
ingredients, in large beaters. The 
recording instruments have been 
found to be of distinct advantage in 
obtaining the following information: 

1. Checking the total number of 
charges made in a 24-hr. period. 
This record serves as a check on the 
operator’s record and on the raw 
materials used in a 24-hr. period. 

2. The record also serves as a 
check on proper operation of the 

(Continued on page 155) 



















Door Open. But No Draft 


Unit heater drops curtain of warm air over door opening, 
protects men on end of Oldsmobile line from wintry breezes 


ARIOUS DEVICES for keeping 

out cold air in winter have been 

tried in our plant with indifferent 
success. Electrically operated doors 
and air-operated doors move _ too 
slowly to be entirely satisfactory. 
Again, someone may neglect to push 
the buttons quickly enough, with the 
vociferous complaint of the workmen 
affected by the blast a natural result. 
With frequent blasts of cold air from 
the outside, it is impossible of course 
to maintain an even and comfortable 
working temperature near openings. 


Doormen Too Costly 


To reduce complaints, we tried in- 
stalling operators at these large 
openings whose duty it was to open 
the doors, by air or electricity, at 
just the right time, and to close 
them promptly after the car had 
passed through to the shipping dock, 
or the railroad car or truck had been 
shunted into the building. 

But this solution was costly. To 
the wages of the operator assigned 
to this duty, the cost of the air or 
electricity used plus maintenance 
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J. J. CARTER 
Manager of Manufacturing 
Olds Motor Works 
Lansing, Mich. 


costs of the operating system, had 
to be added. 

After trying all these devices com- 
monly used, we decided to adopt 
something quite different—the “air 
curtain,” an adaptation of the unit 
heater. By an appropriately de- 
signed duct system, the warm air 
current created by the fan is blown 
down over the opening, thus serving 
as a door seal. 

Today the door-opening problem 
no longer exists. The “door” is a 
curtain of warm air forced down- 
ward, shutting out the cold air to a 
large extent, and mixing with the 
air that does filter through, thereby 
maintaining a more even tempera- 
ture than had hitherto been possible 
with any combination of door-open- 
ing mechanisms. 

The accompanying photograph il- 
lustrates this installation at the end 
of the assembly line where the cars 
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are driven out of the assembly 
building to the shipping dock. The 
duct system leading from the fan is 
just the width of the opening to be 
covered. Baffles direct the air at 
any angle desired, in this case di- 
rectly downward, toward the floor. 

Cost of operation and installation 
is approximately that of any unit 
heater. In fact, this unit replaces a 
heater that would normally be in- 
stalled near the opening closed by 
the usual door. The opening, 7 by 
12 ft., requires a free air capacity 
of 5,300 cu.ft. per minute. 


Cost $600 to Install 


The cost of steam used in the 
heating coils and the electricity to 
drive the fan is 22c per hour. The 
cost of installing fan, heating coils, 
motor, and hood was $600. 

Several similar installations have 
been made at various points around 
the plant. In every case complaints 
by the workmen of cold wintry blasts 
have been eliminated, and at a mod- 
erate cost compared with that of 
operating a door. 
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What Protection with Control? 


With low-voltage release, motors will start 


automatically after voltage failure; if they 
must not, low-voltage protection is needed 


M. W. STOTTLER 
Industrial Service Division 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 


Wie SELECTING or apply- 
ing motor control apparatus, 
the question of when to use 
low-voltage protection, and when 
low-voltage release is preferable, fre- 
quently comes up, and should always 
be considered. These terms applied 
to control equipment describe the 
application of simple principles that 
can readily be understood, but their 
significance is often overlooked. 

Low-voltage protection means pro- 
tection for the motor, the load, and 
the operator, against unexpected re- 
starting of the equipment upon re- 
turn of full line voltage after ex- 
tremely low line voltage has caused 
the control to disconnect the motor 
from the line. 

Low-voltage release means auto- 
matic restarting of the motor upon 
return of full line voltage after ex- 
tremely low line voltage has caused 
the motor to be disconnected from 
the line. 

With control equipment low-volt- 
age protection is obtained by spring- 
return handles on starting boxes, re- 
set contacts on drum controllers, 
and spring-return pushbuttons for 
magnetic-switch starters. 

A starting box handle is moved 
throughout its travel against its 
own spring pressure and is held in 
the full running position by a line 
voltage coil which lets go on low 
voltage, allowing the handle to fly 
back to the Off position. Figure 1 
illustrates this scheme. 

A drum re-set contact is closed 
only in the Off position of the drum 
and is connected in the coil circuit 


Figure 1. When voltage fails, a 
spring returns the arm to the Off 
position. In Figure 2 the reset 
is closed only in the Off position 
of the drum controller. Both 
pushbuttons in Figure 3 are spring- 
return, All of these arrangements 
give low-voltage protection 


of a protective magnetic line switch 
which, in turn, has an auxiliary con- 
tact to bridge the re-set in all other 
positions of the drum, as shown in 
Figure 2. Upon voltage failure the 
magnetic line switch and its auxil- 
iary contact open, requiring that the 
drum be brought to the Off position 
before restarting can take place. 
Similarly, on any automatic con- 


Starting box 


Figure 1 


tro] the magnetic line svitch, Fig- 
ure 3, has an auxiliary “make” con- 
tact to bridge a spring-return Start 
pushbutton so that finger pressure on 
the latter need not be maintained. 

All these devices operate to give 
low-voltage protection by preventing 
unexpected restarting up3n cudden 
return of normal line voltage. The 
starting operation must be repeated 
purposely by the operator. 

On the other hand, the omission of 
springs on starting box handles, re- 
sets on drum controllers, and the 
use of maintained-contact pushbut- 
ton stations operates to restart the 
equipment immediately upon restora- 
tion of normal line voltage after a 

(Continued on page 144) 
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They Prolited by Raising 


Power Factor 
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Editorial Representative, 


ANY plants have found that 

\ | correcting low power factor is 

a good way to reduce produc- 

tion costs, through the resultant 

lower rates for energy, improved effi- 

ciency, better voltage conditions, and 

the release of extra electrical ca- 
pacity for useful work. 

Why these results follow improve- 
ment in power factor can be seen if 
it is remembered that power factor 
expresses in percentage form the 
ratio between the current or amperes 
convertd into useful work to the total 
amperes in the circuit. As an ex- 
ample, a circuit operating at 100 per 
cent or unity power factor and car- 
rying 80 amp. will perform the same 
amount of useful work as a circuit 
carrying 100 amp. at 80 per cent 
power factor. In the latter case 20 
extra amperes are necessary to sup- 
ply magnetizing current to motors 
or other equipment in the circuit. 

In circuits having a lagging power 
faetor, a component termed “watt- 
less current” circulates through the 
conductors without doing work. Al- 
though they cannot be converted into 
usable energy, the wattless amperes 
are just as effective as their work- 
ing brothers in creating resistance 
losses in the conductors, and their 
presence eliminates room for an 
equal number of power-producing 
amperes. Therefore, a 100-amp. cir- 
cuit is only 80 per cent efficient, in 
terms of its ability to do useful work, 
when the power factor is 80 per cent 
and its losses are just as high as 
though it were carrying 100 amp. at 
unity power factor. By raising the 
power factor to unity, the same con- 
ductor can handle a larger motor 
load with the same losses. 


Three Ways to Raise 


Today the most popular methods of 
raising power factor are: (1) Use of 
synchronous motors; (2) use of sta- 
tic condensers or capacitors; (3) op- 
erating induction motors at approxi- 
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] Replacing a 200-hp. motor with two 

75's, plus a 190-kva. capacitor, raised 
_power factor in a wire rope plant to 
iss per cent, saves $80 a month 


n , —e sae a 160-kva. capaci- 


r cent power | 
month from 


mately full load. Which of these 
methods, singly or in combination, 
should be used, depends on the cir- 
cumstances. 

As an example, in the plant of the 
E. H. Edwards Company, wire rope 
manufacturers, the wire-drawing 
bench was driven by a 200-hp. induc- 
tion motor. Tests showed it to be 
operating on an average load of 100 
hp. In this underloaded condition 
the motor required 90 reactive kva. 
By substituting a 150-hp., unity 
power factor synchronous motor re- 
quiring no reactive kva., and taking 
advantage of the 60 leading kva. de- 
livered by virtue of the 60 per cent 
loading on the motor a gain of 150 
reactive kva. could have been made. 

This plant was operating at a 
power factor of 65 per cent, with a 
monthly consumption of 115,000 kw.- 
hr. and 125,000 reactive kva.-hr. The 
wire-drawing bench operated an av- 
erage of 480 hr. a month. 

With the synchronous motor drive, 
the reactive kva. would have been 





r rai ised Age factor 


reduced about 72,000 kva.-hr., which 
would have raised the plant power 
factor to 90 per cent. If a 150-hp., 0.8 
power factor motor had been selected 
instead of a unity power factor ma- 
chine, 127 corrective kva. would have 
been available when operating at 
two-thirds load over a monthly 
period. This net gain of 217 reac- 
tive kva. would have decreased the 
plant reactive kva.-hr. to 20,000 a 
month and increased the power fac- 
tor to 98 per cent. 


Net Saving, $80 a Month 


Raising the plant power factor 
from 65 to 98 would mean a net sav- 
ing in power bills of $80 a month. 

For various reasons the means 
adopted for correcting power factor 
consisted of replacing the 200-hp. 
motor with two 75-hp. induction mo- 
tors and adding a 190-kva. capacitor. 
The power factor was thus raised 
to between 95 and 97 per cent. 

Underloaded induction motors are 
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the most prolific source of low power 
factor. In this instance the 200-hp. 
induction motor operating at 50 per 
cent load required 90 reactive kva. 
If this motor had been replaced with 
a modern 100-hp. induction motor, 
which requires approximately 37 re- 
active kva. the net gain would have 
been 53 kva. for 480 hr. or 25,500 
reactive kva.-hr. The power factor 
would have been raised from 65 to 
75 per cent, a gain of 10 per cent 
with a reduction in penalty of 2.5 
per cent, or $25 a month. 

The new motor would have cost 
around $700, making the return on 
the investment approximately 40 per 
cent. The effect would have been 
the same as though a 53-kva. capaci- 
tor had been installed. At a cost of 
$11 a kva., plus 5 per cent installa- 
tion cost, the total cost of the capaci- 
tor would have been a little over 
$600. (In this example the capaci- 
tor would have been cheaper than 
the new motor.) 

If the plant had had a spare 100- 
hp. motor, however, or if the motors 
on several drives could have been 
changed around to produce better 
loading, the cost of the corrective 
kva. would have been very small. 
Correct loading of induction motors 
usually will not increase plant power 
factor high enough to earn appre- 
ciable bonuses, but every reactive 
kva.-hr. gained in this way reduces 
the capacity of other corrective ap- 
paratus necessary to attain larger 
bonuses and as such it is worth at 
least $11 a kva. to the management. 
This point should not be overlooked. 


Earned a Bonus 


At the plant of the Stuart Oxygen 
Company, San Francisco, an average 
monthly consumption of 230,000 kw.- 
hr. at 84 per cent power factor cost 
$2,315. The reactive kva.-hr. at this 
power factor totaled 150,000. Analy- 
sis of the load showed that a 160- 
kva. capacitor operating continu- 
ously would supply corrective capac- 
ity equal to 115,000 kva.-hr. At the 
230,000-kw.-hr. load, this would make 
the power factor 99 per cent, and 
earn a 4.8 per cent bonus under the 
power company’s contract. 

The cost of the capacitor installed 
was approximately $1,850, an invest- 
ment which earns $1,000 annually, or 
a return of 54 per cent. This re- 
turn does not capitalize the system 
capacity released in this way for 
useful work. 

Generally speaking, the low first 
cost of a capacitor, the fact that in- 
stallation costs are low (about 5 per 
cent), and that only trifing mainte- 


‘nance is required, tend to produce a 
high rate of return on money thus 
invested. 

In the mill of the Sperry Flour 
Company, South Vallejo, Calif., there 
are two lineshafts each formerly 
driven by 400-hp., 300-r.p.m. induc- 
tion motors. It was desired to raise 
the power factor, to obtain a bonus. 
By adjusting motor loads small im- 
provements were made, but investi- 
gation of the other conventional 
methods of correction did not show 
a particularly high return on the 
investment necessary. 


A Return of 33 Per Cent 


Eventually it was decided to 
change the two large induction mo- 
tors to the synchronous type. The 
manufacturer supplied two new ro- 
tors without shafts, since the old 
shafts could be used, collector ring 
assemblies, small motor-generator 
sets for field excitation, and the nec- 
essary starting equipment. One mo- 
tor was changed over at a time leav- 
ing one lineshaft operating. Total 
cost including labor and materials 
was approximately $11,000, and when 
completed the plant power factor was 
raised to unity. The reduction in 
power costs due to improved effi- 
ciency, plus the bonus earned on the 
power factor clause, amounted to 
$300 a month or $3,600 a year, giving 
a return on the 
capital investment 
of 33 per cent. 

Another very in- 
teresting electrical 
study was made at 
the plant of the 
Cereal Products 
Company, San 
Francisco. This 
plant has a de- 
mand of approxi- 
mately 600 kw. 
and an average 
monthly consump- 
tion of approxi- 
mately 175,000 
kw.-hr. The plant 


A 100-kva. capacitor 
in a San Francisco 
brewery paid for it- 
self in a year. To 
Save space it was 
mounted 15 ft. above 
the floor 
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power factor’ varied between 84 and 
97 per cent, with an average of 87 
per cent. By the installation of a 
100-kva. capacitor giving 65,000 re- 
active kva.-hr. the power factor was 
raised to a maximum of 99 with an 
average of about 97 per cent. Under 
the rate schedule this represents an 
average saving in power costs of be- 
tween $100 and $150 a month. 

A further saving was made pos- 
sible by changing over to another 
rate schedule under which the cus- 
tomer is permitted to purchase power 
at the primary voltage, furnishing 
his own transformers to provide the 
distribution voltage. Despite the fact 
that the transformer losses were cal- 
culated to be 7,100 kw.-hr. a month, 
with an increase in demand of 9.8 
kw., the additional savings made pos- 
sible by purchasing 600 kva. of trans- 
former capacity to qualify under the 
rate schedule average around $300 
a month. 


Saved Floor Space 


Both the transformers and the ca- 
pacitor used in this installation are 
filled with a non-flammable insulat- 
ing medium, which makes it unneces- 
sary to install them in a fireproof 
vault. Therefore, they were mounted 
under the ceiling of the engine room, 
thus saving valuable floor space for 
other useful purposes. 
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When Wiring Your Plant 





Careful planning of secondary distribution 


systems is essential for good design, neat 


appearance, and safety to men and equipment 


AST MONTH circuit arrange- 

ments for primary distribution 

were discussed. In this article, 
layouts for secondary distribution 
will be considered. 

Secondary distribution usually is 
at one or more of these voltages: 
550, 440, 220, or 110 volts, nominal 
rating. In this discussion it is as- 
sumed that the voltage has been 
selected in accordance with the prin- 
ciples outlined in preceding articles, 
and that the secondary circuit will 
therefore be relatively short. But 
even though such circuits are short, 
they are important, and the details 
of their installation need to be care- 
fully watched. 

Heat dissipation in particular is 
more important because the ampere 
loads are usually higher than in 
primary circuits. One of the illustra- 
tions shows what happened to cable 
insulation installed where it was too 
hot, as the result of insufficient plan- 
ning. Choice of the correct cable 
would have eliminated replacement 
for many years. 


A Job for the Expert 


One point must be emphasized in 
particular, Layout of the physical 
arrangement of circuits is one of 
the most difficult problems facing 
the electrical designer. Anyone can 
throw together a mass of conduit in 
such a manner that cables can be 
pulled through the individual pipes. 


5 


{ 6 
402 AMP 316 AMP. 276 AMP. 





F. L. AIME 


Electrical Engineer 
Anaconda Wire & Cable Company 
New York 


But a good, economical, safe, and 
neat design can be obtained only by 
skillful designers. 

Except for outdoor installations, 
where the conductors can be well 
separated to prevent accidental con- 
tacts of any kind, bare wiring is not 
to be recommended. Where it must 
be used it should not result in a 
maze of inaccessible and hazardous 
storks’ nests on roofs or poles, or 
criss-crossing without rhyme or rea- 
son. Because the conductors are bare, 
they must be treated with more care. 

There is very little to be said 
about the manner of installing bare 
conductors, since the details have 
been so standardized that they can 
be found in many publications. When 
planning circuit arrangement it is 
necessary to consider carefully both 
the National Electrical Code and 
the National Electrical Safety Code 
in order to solve the many problems 
that call for special construction in 
industrial plants to insure safety to 
men and equipment. 

Where frequent changes in the 
location of equipment are to be ex- 
pected, it is frequently desirable to 
carry one or more circuits in con- 
tinuous metal chutes or boxes which 
are arranged so that a circuit can 


2235 AMP. 
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be tapped off quickly wherever re- 
quired. Several flexible distribution 
systems of this sort are available. 

In all conduit installations in in- 
dustrial] plants, many splicing boxes 
and fittings are required, and it is 
advisable to standardize on as few 
types as possible. In so doing it is 
important to see that fittings that 
are poorly made or of sub-standard 
thickness be avoided. Only good, 
standard fittings should be used. If 
the principles expressed previously 
in these articles are followed, there 
will be a minimum of splicing boxes, 
resulting in neat arrangement and a 
minimum of trouble in installation. 

There is such a variety of high- 
grade splicing boxes on the market 
that practically anything desired can 
be obtained. Frequently selection is 
largely a matter of taste. 


Better Off Underground 


As a general rule, underground 
installations of both primary and 
secondary circuits always can be 
considered to be best. Accident haz- 
ards are reduced to a minimum, the 
cables are in cool earth where their 
ampere capacity is greater, and they 
are not in the way if it becomes 
necessary to make any changes above 
the floor. The cost of putting cables 
underground is not always justified 
when these conditions are met: 


1. Unsuitable soil conditions; 


2. Destructive chemical ingredi- 
ents are present; 
3. Imminent major changes in 


plant layout will require re-routing 
cables. 

When underground ducts are 
used, however, fiber conduit incased 
in concrete is the most popular. 
Where traffic is light and the weight 
over the duct line comparatively 


current ratings of a 
500,000-circ.mil, 
15-kv., paper-insulated, non- 
shielded, lead-covered cable _ in- 
stalled in duct banks in the earth. 
Ambient temperature is assumed 
to be 20 deg. C., with 100 per 


cent load factor 


Maximum 
three-conductor, 
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moderate, little concrete is needed 
and the top of the pipes or conduits 
need be not more than 12 to 15 in. 
below the surface of the soil. If 
traffic is heavy, it is necessary to lay 
the conduit deeper or to reinforce 
it sufficiently to carry the load in 
safety. 

The National Electric Light Asso- 
ciation recommends a minimum of 
14 in. separation between adjacent 
duct surfaces (to allow the concrete 
aggregate to pass through, and in- 
sure better heat dissipation) and 
about 3 in. thickness of concrete 
around the outside ducts. 

Where several cables are carried 
in the same duct line, they must be 
suitably designed. The sketch shows 
how the capacity of cables is re- 
duced as their number increases. 
These figures apply only to a certain 
type and size of cable, but the same 
principle holds good for all cables. 


Cables Need Ventilation 


For installations where there is 
little or no traffic above, asbestos 
conduit is available. It can be jointed 
the same as fiber conduit, but the 
space between the ducts can be 
filled with soil instead of concrete. 
This lowers the cost of installation 
and is quite satisfactory. 

Either fiber or asbestos conduit 
is specifically suited for use when 
several conduits are run for rea- 
sonably long distances and contain 
few offsets or bends. 

Manholes should be limited to 
convenient locations. The distances 
between them should be the maxi- 
mum practical length of cable. This 
length varies with the cable, but 
usually runs from 200 to 500 ft. 
When manholes are required they 
should be at least 6 ft. in height, 
sufficiently roomy for two men to 
work in, and be properly drained 
and ventilated, particularly when 
work is being done in them. 

For individual cable runs, or 
where offsets must be made, galvan- 
ized-iron conduits can be used and 
in many instances need not be in- 
cased in concrete. Recently, thin steel 
tubing has been used successfully. 
If and when it meets the require- 
ments of the Code, it may be very 
economical. 

Aluminum conduit of the same 
size as standard pipe is available for 
use under certain corrosive condi- 
tions. Copper alloy -tubing also is 
used for similar situations. 

Conduit is used mostly indoors, 
either in the open or laid in con- 
crete as in floors, walls, foundations, 
and pads. It should always be in- 








Effect of heat on the Code rubber insulation of a 500,000-circ.mil. cable 
after two years’ service in a boilerhouse is shown in the upper illustration. 
The lower view indicates perfect condition of the insulation on a section 
of the same cable, outside the boilerhouse 


stalled with a slope so that it will 
drain throughout the run. Never 
use loops, and avoid vertical U-turns 
as much as possible. Trouble from 
deterioration of insulation due to 
condensation of moisture results 
from neglecting this precaution. 

When conduits carry control cables 
and other low-current circuits, they 
may be kept close together. Con- 
duits that contain large cables car- 
rying moderate or heavy currents 
should be spaced to allow for ven- 
tilation and heat dissipation suffi- 
cient to prevent mutual heating; 
otherwise the cable insulation, un- 
less designed for high temperature, 
may be severely punished. The 
heavier the current, the more separ- 
ation is needed. For example, three- 
conductor, 750,000-cire. mil, 2,300- 
volt cables in 4-in. conduits, carrying 
425 amp. per conductor through a 
room at 40 deg. C. (104 deg. F.) am- 
bient air temperature, should be 
spaced 12 in. apart, as calculated for 
an actual installation. 

Where heavy cables are involved, 
more than the usual attention should 
be paid to conduit bends. Standard 
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bends of steel conduits are hardly 
ever of sufficient radius for heavy 
cable because they were originally 
intended and designed for a large 
number of small wires, such as No. 
14 and No. 12. For heavy cables the 
bends should be of considerably 
larger radius; otherwise trouble will 
be encountered in pulling the cable 
through. 

As a rule, for conduit 14 in. or 
more in diameter, standard pipe 
size, the radius of the bend should 
never be less than 24 in. If space 
conditions do not permit such large- 
radius bends, it is preferable to use 
pull boxes, rather than attempt to 
get along with standard bends. 


For Heavy Loads, Bus 


In preparing specifications for con- 
tractors it is necessary to specify in 
each case where large-radius bends 
should be used. 

Where heavy-current circuits are 
required for either low or high 
voltage, it will be well to consider the 
use of bus instead of cables. It is 

(Continued on page 156) 
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Rubber Is a Friend 
of Ours 


As coating or lining or paint it protects 


metal parts from abrasion and acid attack 


GEORGE FORD, JR. 


Assistant Manager, 


Libby-Owens-Ford Company 


Glassford, Ohio 


NUSUAL MAINTENANCE 

problems are encountered in 

keeping a glass plant in condi- 
tion for 24-hr. operation. Never- 
theless, when analyzed, they do 
not differ materially from those 
‘met in any manufacturing plant 
where large quantities of water 
and sand are handled, and where 
acid fumes are likely to play 
havoc. For example: 


1. Large quantities of muriatic acid 
are used in cleaning the glass after 
it has been ground and polished. 
This acid is stored in two 5,000- 
gal. tanks and delivered by pipe 
line to the washer where it is used. 
The inside of the tanks is pro- 
tected by a coating of cold-curing 
rubber compound. 

The concrete upon which the 
tanks rest is coated with coal tar, 
which has been found to be the 
best material for protecting the 
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concrete from the disintegrating 
effect of spilled acid. 


2.Piping that leads from these 
tanks to the washer must also be 
protected from the action of the 
acid. This is done by vulcanizing 
a ic-in. coating of rubber in each 
section of piping used. Since the 
acid must not come into contact 
with the galvanized pipe at any 
point, a complete layout must be 
planned with the length of each 
section indicated, since it is im- 
possible to cut the pipe after it 
has been vulcanized. 

In the vulcanizing process the 
rubber is brought up over the 
flanges to act as a gasket when the 
sections are put together at the 
point of use. This feature is shown 
in the accompanying illustration of 
a long-radius elbow. This vul- 
canized lining is used in pipe 
varying in diameter from 14 to 6 


in. Piping so treated has been 
in continuous service for the past 
six years. 

Similar protection is given to 
piping used in handling the sul- 
phuric acid used in the rouge mix 
for polishing; rubber-protected 
valves prevent acid from coming in 
contact with metal surfaces. 


3.Cold-drying rubber paint like- 
wise finds many applications—for 
instance, in protecting the iron 
poles that carry the electric cable 
serving the motor in the dragline 
tower at the sand storage pile. A 
few months after these poles were 
erected it was found that sand 
particles, carried by the wind, 
threatened to cut them down. By 
coating them with rubber paint, 
this sandblast action has been com- 
pletely eliminated. 

Sand mixed with water and fed 
through hose to the’ grinding 
wheels presented another main- 
tenance problem. Rubber paint 
again afforded the needed protec- 
tion. When coated with it, oscil- 
lator hoppers feeding this mix to 
the hose leading to the grinding 
wheels likewise ceased to be a 
maintenance problem. 

Stopcocks in the sand line are 
similarly treated, likewise the in- 
side of boilers, water tanks, and 
stay rods inside water tanks. 


4. Use of muriatic acid in cleaning 
glass after polishing, and sulphuric 
acid in the rouge used for polish- 
ing, means that some acid fumes 
are free to attack motor commuta- 
tors, brush insulators, and brush- 
holders. This action formerly took 
place with the motors on the grind- 
ing and polishing heads, as well as 
on the nearby crane motors. Acid 
fumes would seep through between 
the mica sheets and attack the 
metal. It was also found that 
these fumes would find an opening 
through the 4-in. insulation on the 
brush-holders, causing shorts and 
failures. 

In the effort to remedy this con- 
dition, rosin was first tried. It 
was found, however, that after a 
short period the rosin would dry 
out and flake off. Commutator 
ends, brush insulators, and holders 
were thus again exposed to the old 
conditions of pitting and corrosion 
from the acid fumes. To prevent 
this flaking of the rosin, tallow 
was added. Now all commutator 
ends, brush insulators, and brush- 
holders are coated with a warm 
solution composed of one-third 
rosin and two-thirds tallow. 
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Some Oils Are More Oily 


Of increasing importance as oil films become 


thinner, oiliness seems related to corrosive- 


ness, and is affected by bearing composition 


RECEDING ARTICLES in the 

April and July issues were con- 

cerned primarily with the lubri- 
cation of machinery capable of being 
“perfectly” lubricated. Such perfec- 
tion does not necessarily imply the 
existence of the most economical or 
ideal conditions. In lubrication these 
terms signify merely a “perfect” 
separation of moving parts through 
the formation and retention, between 
these parts, of a complete and un- 
broken stratum of lubricant. 

To what extent bearings in indus- 
try function perfectly in the above 
sense can be estimated only roughly. 
My guess is that about 80 per cent 
of all bearings in industrial use 
could be given perfect lubrication. 
At the same time, a very material 
percentage of industrial lubrication 
is not susceptible of perfection. 


When Oiliness Is Important 


In perfect lubrication, viscosity of 
the oil is by far the most important 
consideration. Nevertheless, other 
characteristics of lubricants possess 
significance, and under other than 
perfect conditions viscosity may be- 
come a minor matter. 

Typically, conditions of low speed 
or heavy load represent problems of 
imperfect or so-called “boundary” 
lubrication. Nevertheless, oiliness 
may be an extremely desirable prop- 
erty of a high-speed lubricant. Even 
if a machine is perfectly lubricated 
during operation, it cannot be film- 
lubricated at the instant of starting. 
No oil film then exists, and except 
for “oiliness” no lubrication can be 
expected. Experience shows that 
starting wear may be the only thing 
that prevents almost indefinite life of 
bearings. Since reciprocating mech- 
anisms are always under starting 
conditions, the necessity for oiliness 
in such cases is obvious. 

In effect, perfect and boundary 
lubrication differ not in principle 
but in method. Ultimately all lubri- 
cation is solely a matter of separat- 
ing surfaces. In perfect lubrication 
the separation is comparatively 
great. The thickness of the separat- 
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ing medium is appreciable, being at 
least some thousandths of an inch. 
In boundary lubrication, the film is 
very thin, even sub-microscopic. 

For such extremely thin separat- 
ing layers viscosity, if important at 
all, is most decidedly secondary. The 
most important consideration, pre- 
suming that a film has been formed, 
is an indefinite and elusive quality 
called oiliness. Its nature and me- 
chanics are largely conjectural; its 
measurement and description can be 
accomplished solely in terms of its 
performance. If use of a boundary 
lubricant is accompanied by rela- 
tively low friction and wear, its oili- 
ness is great. On the other hand, if 
the friction is relatively high, the 
oiliness is low. 

Much confusing and contradictory 
literature exists on oiliness. Consid- 
erable research has been done on it 
but, generally speaking, the results 
are inconclusive. From it all these 
facts appear: 


1. Oiliness is a term used to describe 
the tendency of an oil to provide lubri- 
cation, when the mechanism by which 
friction is reduced is largely unknown. 

2. The most widely accepted theory 
of this unknown mechanism is that it 


comprises selective adsorption of con- 
stituents of the lubricant on one or 
both of the bearing elements. These 
adsorbable constituents are referred to 
as “polar compounds.” 


3. Oiliness seems to have little or no 
relationship to the conventional specifi- 
cations and tests on lubricants; con- 
sequently these are not reliable criteria. 

4. Present knowledge is insufficient 
to provide reliable laboratory methods 
to evaluate this quality, but enough to 
cast very grave doubts upon _ the 
validity of test methods so far pro- 
posed. 

5. Oiliness in a lubricant is not de- 
pendent on the nature of the oil alone; 
the composition of the bearing ma- 
terials is also a factor. A lubricant 
that possesses poor anti-friction quali- 
ties with one type of bearing material, 
may be excellent for bearings of iden- 
tical shape but different composition. 

6. There is one, and only _ one, 
standard of oiliness: Results when 
used on a_ specific machine, under 
specific conditions. 


These statements probably will 
appear to be lacking in constructive- 
ness. They are, however, the essence 
of our definite knowledge of the sub- 
ject. Oiliness may not yet be assur- 
edly based on specifications. The 
most that can be done by specifica- 
tions is to duplicate as closely as 


When a bearing is at rest, left, each start will wear or tear off a bit of 
metal, unless metal-to-metal contact is prevented by the oiliness of the 
lubricant. In operation, right, the parts of a properly lubricated bearing 
are separated by a continuous film of lubricant and no wear is possible 
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possible (purchasing always from 
the same source) an oil which has 
been found to be relatively satis- 
factory in practice. 

Neither oiliness nor the lack of 
it appears to be an exclusive or 
consistent attribute of any class of 
oils. For one thing, as mentioned 
above, quality is not a function of 
the oil alone. 

To be sure, certain types of oils 
possess the quality of oiliness under 
more broadly diversified circum- 
stances than do other oils. Never- 
theless, an appropriate correlation of 
lubricant type with operating con- 
ditions, including the composition of 
the bearings, is a prerequisite. A 
lubricant possessing great oiliness 
under one set of conditions may be 
inferior to another if the conditions 
are changed. 


More Oily 





Less Refined 


Experience has shown, however, 
that on the average certain oil types 
are prospectively the more oily. 
After all, 90 per cent or more of 
industrial bearings are subject to 
limited variation in composition. 
The various babbitts, bronze, cad- 
mium, copper-lead, iron, and_ steel 
cover a very high percentage of the 
field. Therefore it is possible to make 
a few worth-while generalizations: 

The higher-priced, high-viscosity- 
index oils appear on the average to 
be distinctly less oily than do lower- 
priced oils of “inferior quality,” so 
called without complete accuracy. 
This point will be discussed in 
greater detail in a succeeding article. 

These latter oils are characterized 
by higher specific gravities (lower 
A.P.I. or Baumé gravities). Oils 
which have been altered in specific 
gravity by special refining methods 
usually follow this rule somewhat 
better than do more “natural” oils. 
Gravity changes in refining tend 
_toward decreased density, and refin- 
ing is destructive of oily substances. 
These facts lead to the generality 
that oils which have been subjected 
to a minimum amount of processing 
tend to give better service under 
high bearing pressures. 

It would appear that polar com- 
pounds that became attached to the 
bearing surfaces come under the 
classification of what petroleum 
chemists have long regarded as im- 
purities. Such compounds are pre- 
sumably somewhat active chemically 
and in consequence are affected by 
chemical refining. 

A third rule also correlative with 
the other two is: Slightly corrosive 
and comparatively unstable oils are 
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characteristically oily. This fact is 
utilized to advantage in the manu- 
facture of extreme-pressure lubric- 
ants, to which corrosive sulphur 
and/or chlorine are added. 

To some extent the adherence of 
oily substances to metals may be 
physical, but there is almost incon- 
trovertible evidence that much, pos- 
sibly most, oiliness is a result of 
mild corrosive action. In _ other 
words, actual chemical union takes 
place between constituents of the 
lubricant and the surface of the 
bearing metal. 

The prime utility of oiliness is to 
satisfy the first principle of lubrica- 
tion: Separation of bearing sur- 
faces. With high bearing pressures 
and boundary lubrication it may be 
less a question of reducing gradual 
wear, than one of avoiding sudden 
destruction by actual welding or 
seizure. Any material that prevents 
actual metal-to-metal contact, such 
as a layer of products resulting 
from corrosive action, may prevent 
seizure. 


Corrosion Helps Lubrication 


The ease with which bearings may 
weld together, resulting in anything 
from mild scoring to almost com- 
plete and immediate destruction, is 
not generally appreciated. Some idea 
of the mechanism involved and the 
ease with which the necessary con- 
ditions may be attained can be had 
from experiments where rubbing 
surfaces have been made to act as 
a thermal-couple junction. Surface 
temperatures in excess of 2,000 deg. 
F. have been indicated when a small 
cube of one bearing metal is placed 
on a piece of the other metal, in- 
clined at an angle little more than 
that necessary to induce sliding. The 
temperatures of the sliding block 
itself may appear unchanged. 

At the same time it is not always 
necessary that lubricants be used 
which are sufficiently corrosive to 
be a detectable factor in costs. The 
necessary degree of corrosiveness is 
roughly proportional to the greatest 
pressures mutually imposed upon 
each other by the bearing surfaces. 
For comparatively light service, 
straight “oily” petroleum oils may 
give as good results as are obtain- 
able. So-called bright stocks and 
steam cylinder oils are representa- 
tive of the more highly oily “natural” 
oils. 

For more severe service, use may 
be made of a steam cylinder oil con- 
taining a small quantity of animal 
or vegetable oil, or oleic acid. For 
even worse conditions, resort may 


be had to the so-called extreme- 
pressure lubricants, containing 
chlorine and/or sulphur. 

For the most extreme applications 
which have so far been reasonably 
well lubricated, an oil containing 
lead soap as well as sulphur is used, 
and appears to be the last resort. 


From One Trouble to Another 


It might appear that a very sen- 
sible way of insuring safe lubrica- 
tion when conditions are known to 
be too severe for perfect lubrica- 
tion, would be to take no chances 
and use the most oily substance 
available. On the other hand, the 
question is not solely one of prevent- 
ing metal-to-metal seizure. It is one 
of judicial balancing of two factors: 
Wear by seizure and severe erosion 
versus wear by corrosion and mild 
erosion. 

In the series of oily lubricants 
just enumerated there is a distinct 
progression toward increased wear 
from corrosiveness and secondary 
effects as the extreme-pressure char- 
acteristics of the lubricants increase. 
In addition there is a parallel pro- 


gression of instability, decreased 
life, and increased cost of the 
lubricant. 


In short, the more we ask of a 
lubricant in ability to meet trying 
conditions, the more we encounter 
difficulties of other nature. Arriving 
at the most economical lubricant be- 
comes a procedure similar to that 
given in the article in the July issue 
for determining optimum viscosity. 
If a lubricant fails to prevent scor- 
ing and uneven wear, a slightly more 
oily, more corrosive, and more ex- 
pensive lubricant should be tried. 
As soon as scoring is eliminated, 
no further increase in_ oiliness 
should be sought. 

Lubricants made oily by artificial 
methods should usually be avoided 
on ball or roller bearings. 

Probably the oldest of all oiliness 
agents is graphite, and it can often 
be a very fine one indeed. At the 
same time it is difficult to advise in 
a general way about its use. There 
are a large number of manufac- 
turers of graphite lubricants pos- 
sessing different characteristics and 
designed for different applications. 
Therefore, it is advisable to obtain 
the manufacturer’s recommendations 
as to the material that should be 
used for a particular application. 


(A succeeding article, to appear in 
an early issue, will discuss the sig- 
nificance and utility of lubricating 
oil specifications.—Ed.) 
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e Operation of Centrifugal Pumps e 





1. Never start pump until the casing 
is full of liquid. Internal parts de- 
pend on liquid for lubrication. 

2. Always start pump with discharge 
valve closed. This will save wear and 
tear on the prime mover. 

3. Do not run pump for too long a 
time with discharge valve _ closed. 
Churning action of the impeller gen- 
erates heat, and seizure or distortion 
of parts may result. Therefore, do not 
run pump when air- or vapor-bound. 


Symptom 


4. Do not tighten packing excessively. 
A scored shaft or serious overheating 
may result. Slight leakage around 
shaft serves as a lubricant and is de- 
sirable. 

5. Never throttle pump with the suc- 
tion valve. 

6. Always protect pump with a check 
valve in the discharge side. Failure 
to provide a check valve here may 
result in damage to the pump from 
water hammer or reversal of flow. 


TROUBLES 


7. Never run a pump in the wrong 
direction. Parts may become loose and 
be damaged. 


8. Select packing with care. Too-hard 
packing will score shaft. Packing not 
suited to the liquid handled will neces- 
sitate frequent replacement, and al- 
ways be a source of trouble. 


9. Inspect pump packing and oil level 
in bearings frequently. If there is 
leakage into oil reservoirs of bearings, 
drain and refill with fresh oil. 


Cause 





Failure to deliver water 


1. Pump not primed. 
2. Obstruction in suction or discharge 
line. © 
a. Valve closed. 
b. Suction strainer plugged. 
c. Suction foot valve stuck in 
closed position. 
3. Wrong direction of rotation. 
4. Speed too low. 
a. If motor driven, check speed 
and line voltage. 
b. If turbine driven, check gover- 


nor setting and initial and ex- 
haust steam pressures. 
ec. If driven from lineshaft, check 
shaft speed and pulley sizes. 
5. Impeller plugged up. 
6. Suction lift too high, with cold 
liquids. 
7. Suction head too low when pumping 
hot or volatile liquids. 
8. Discharge head too high. Check 
both suction and discharge head 
with gages. 





Too-low pressure or quantity of 
liquid discharged 


9. Suction or discharge piping and 
strainers partially stopped up. 
(See item 2) 

10. Air leaks in suction line. 
11. Air leaks in stuffing boxes. 
12. Speed too low. (See item 4) 

13. Suction lift too high. 


14. Suction head too low when pump- 
ing hot or volatile liquids. 


15. Discharge head too high. 
16. Impeller partially plugged up. 


17. Impeller damaged. 


18. Wearing rings badly worn, giving 
excessive clearance. 


19. Foot valve too small, or insuffi- 


ciently submerged. 


20. Packing in casing or stage joints 
defective, allowing water to by- 
pass from discharge to suction. 


21. Wrong impeller in pump. Check 


diameter and clearances. 


22. Air or gases in liquid handled 





Pump fails, after operating satis- 
factorily 


23. Water seal plugged. (Check items 
1,-2,10; 0) 74. 40; ona 22.) 





Power consumption too high 


24. Speed too high. 
25. Head lower than designed for. 


26. Density of 
water. 


liquid greater than 


27. Bent shaft. 


28. Rotating element binds; check 
thrust and balancing devices. 


29. Stuffing boxes too tight. See 18, 20. 





Excessive vibration 


30. Misalignment. When either pump 
or driver becomes hot during oper- 
ation, check alignment under op- 
erating conditions. 


31. Foundation not sufficiently rigid. 


32. Impeller partially clogged, causing 
unbalance. 
30. Worn bearings. 


34. Casing distorted. 
and 28. 


See items 27 





Too much leakage around shaft 


35. Insufficient packing. 
36. Packing sleeves on shaft worn. 


37. Too much sealing water. 





Water in bearings 


38. Stuffing box leakage excessive. 
39. Stuffing box drains plugged. 


40. Leakage between shaft and pack- 
ing sleeves. 








Excessive internal wear of pump 


41. Cavitation from air or gases in 
liquid. 


42. Abrasion caused by solid particles. 


43. Corrosive action of liquid handled. 
(When renewing, use metals re- 
sistant to these conditions.) 





Prepared by S. H. COLEMAN, Roanoke, Va. 
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Largest size 


industrial truck 


Dsce more powerful ma- 


terial handling trucks . . . industry 
has wanted them, needed them. Now 
they are possible, for here is a bat- 
tery to drive them that has nearly twice the capac- 
ity of former electric industrial truck batteries. 


The new super Exide-Ironclad, Type FLM-13, 
has a capacity of 1080 ampere-hours at the normal 
six hour discharge rate. Yet it requires but 26” 
x 51” floor space, for it is assembled in a space- 
saving steel tray. In double-shift service, the steel 
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tray assembly facilitates quick changing of bat- 
teries, providing continuous service through the 
use of duplicate batteries. 


With the big trucks of today, and the larger ones 
planned for tomorrow, this super Exide-Ironclad 
Battery enormously broadens the useful range of 
low-cost handling methods. It is the world’s 
largest size battery for electric industrial trucks, 
ready and able to pour giant power into the steel 
sinews of these units—the battery for those heavy 
jobs that some men thought no battery could ever 
handle. Why not write for full details today ? 


Exide 


IRONCLAD 
BATTERIES 


WITH EXIDE MIPOR separators 


“MIPOR,” Reg. U.S. Pat. Off 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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d the editor will gladly tell you 


more about the things mentioned on this page 








¢ ALUMINUM PAINT—,read all about 
it in a 102-page manual which covers 
such things as the paint’s characteris- 
tics, pigments, vehicles, testing, meth- 
ods of application. (11701) 


e PLANTS can now make their own 
cemented carbide-tipped tools, thanks 
to a booklet prepared by a manufac- 
turer of these tools. It describes the 
process by which the work should be 
done, using his product. (11702) 


e THREAD-CUTTING SCREW cuts 
its own thread in metals and plastics 
of practically any thickness. Should it 
ever be necessary to remove it, an 
ordinary machine screw of the same 
size will fit its threads. (11703) 


e SOLDER of high tensile strength 
can be used on such difficult-to-solder 
metals as aluminum, cast iron, die cast 
metal, stainless steel, and monel. A 
low-temperature solder, it melts at 500 
deg. F. (11704) 


e COFFEE DISPENSER for plant 
lunchrooms holds pint bottles of a spe- 
cial coffee concentrate. Valve mech- 
anism in neck of the dispenser delivers 
measured teaspoon of concentrate each 
time dispenser is tipped. (11705) 


e STRAINS AND DEFECTS in 
transparent materials can be in- 
stantly detected by a polarizer and 
analyzer which attaches to any micro- 
scope. Opaque materials can be tested, 
too, by taking very thin sections for 
test specimens. (11706) 





FIRST AID KIT for wall mounting 
has inner case that can be with- 
drawn and carried to scene of the 


accident. Contained in it are ten 
units of dressings and treatments 
selected to meet user’s needs. Units 
are complete in themselves for sin- 
gle use; there is no waste of mate- 
rial, and danger of infection is 


minimized. (11727) 


© 19387 EDITION of the “Manual of 
Smoke and Boiler Ordinances and Re- 
quirements,” prepared in the interest 
of smoke prevention, air pollution reg- 
ulation, and fuel conservation, has just 
been published. (11707) 


e COLORED METALS are the latest. 
Prefinished in yellow, red, blue, or 
green, in crimped, scored, and striped 
patterns, they can be formed without 
harm to the finish. (11708) 


e THE PLASTICS INDUSTRY has 
had a rapid rise and its developments 
are difficult to keep up with. To help 
in this respect is a yearbook and di- 
rectory, just out, which covers all 
phases of the field. (11709) 


e RUST SOLVENT is a semi-paste ma- 
terial applied by brush on metal sur- 
faces. Comes in containers of from 
1 to 50 gal. (11710) 


e STENCIL has locking edges on indi- 

vidual letters and numbers so that any 

desired assembly can be made. Letters 

come in 3- to 6-in. sizes in single sets 
(11711) 


or fonts. 

e PRIMER for use on metal products 
air dries out of dust in 5 min. Applied 
by dipping or spraying, it is suitable 
for use under air dryng lacquer enam- 
els or baking synthetic enamels, or as 
a shop coat. (11712) 


e DEGREASING FLUID is mixed 
with water or kerosene to dissolve oil 
or grease so that they can be removed 
by a stream of cold water. Applied by 
spraying or brushing. (11713) 


e CONDENSATION on _ pipes and 
other metal surfaces can be prevented 
by covering them with mixture of red 
lead and cork, it is reported. (11714) 


e IF lack of electrical outlets is a 
problem, you’ll want to look into a new 
continuous outlet system which consists 
of a metal raceway mounting on base- 
board or set flush in cement or plaster. 
Knockouts for standard receptacles can 
be made at any point, for cable or 
3-in. conduit every 8 in. (11715) 


e SURFACING MATERIAL for floors 
provides a slip-proof surface in dry or 
wet locations. It’s waterproof, dark 
red in color, can be applied on wood, 
concrete, or steel. (11716) 


e WEATHERSTRIPPING is made of 
rubber and designed to be used on 
metal casement and pivoted windows. 





TWO OR THREE squeezes of the 
trigger on this belt dressing appli- 
cator eject enough dressing for the 


average belt. Because it can be 
used some distance from moving 
units, it makes dressing a safer 
operation. (11726) 


Semi-plastic, it conforms to all irregu- 
larities and cold vulcanizes in posi- 
tion. (11717) 


e TIME STAMP suitable for job time 
and employee attendance work has im- 
prints so condensed they will go into 
margins of a letter. (11718) 


e SETSCREW locks itself into the 
tapped hole by means of two knurled 
threads which back up against the 
threads of the tapped hole. A hollow- 
type screw, it works equally well in 
steel, cast iron, and brass. (11719) 


e TILE, a composition of asbestos fiber 
and Portland cement, can be applied 
on large areas, and serves admirably 
for skeleton frame buildings. Strong, 
fire- and weather-resistant, it has a 
natural gray color, needs no protective 
coating. (11720) 


e MICROSCOPE, pocket size, is capa- 
ble of 40 magnifications. For inspectors 
checking quality of surface finishes, 
or trying to determine extent of wear, 
it should be useful. (11721) 


e THERMOMETER, all-metal and 
non-breakable, floats in hot liquids and 
takes their temperatures. Ball-shaped, 
it has a scale engraved on the outside, 
bimetallic mechanism inside. (11722) 


e ADHESIVE for waterproofed mate- 
rial is made by adding a new solution 
to flour paste. It can be used on porous 
material too. (11723) 


e STOP WATCH and revolution coun- 
ter are combined in one unit. When 
point of plunger is pressed against re- 
volving shaft, counter and watch start 
simultaneously. One turn of knob re- 
winds watch, resets counter. (11724) 


e RESIN is said to produce enamel 
vehicles comparable to China wood oil. 
With the Chinese-Japanese war on, it 
should find application as a substitute 
for the Chinese product. (11725) 
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B R I PLA | } lubricants speed up production machines 
—and lower operating costs. 


For many years the subject of lubrication received only scant attention but with the advent of 
improved steels and modern machining methods, loads and speeds were stepped up to a point where 
the old time lubricants just would not do the job. So along came LUBRIPLATE, “The Modern 
Lubricant,” and what a grand job it has done in reducing friction and wear with consequent reduc- 
tion in power and upkeep costs. 


Every saving on plant maintenance costs helps the profit sheet. Today more than ever, main- 
tenance engineers—having pared routine charges to the bone—are seeking still further reductions in 
upkeep. And in this picture LUBRIPLATE, offering an entirely new method of lubrication, takes 
a particularly prominent place. Because LUBRIPLATE of all lubricants now on the market, will 
reduce to a new low, dozens of items of plant maintenance and machine operation. 


LUBRIPLATE definitely reduces wear and friction, lowers power costs and decreases high-speed 
operating temperatures. LUBRIPLATE prolongs the life of machinery to an infinitely greater de- 
gree than any other lubricant on ihe market. These facts are daily being demonstrated in dozens 
of leading industrial establishments. 


Friction is the thief who is lurking, unseen, in every place in your plant where there are 
moving machine parts. You can’t see him. You can only see the damage he does and add 
up the dollars he takes from you after at - 
it’s too late to do anything but pay. SK thee J. wy / , 
LUBRIPLATE is certainly the most _— memennnatan 
deadly enemy of this thief called fs kt ; 
friction. 





WRITE US TODAY 


LUBRIPLATE DIVISION 


FISKE BROTHERS REFINING 


co. 
J Established 1870 bas, 
| wit oroinany pX_ ef. 129 LOCKWOOD ST., NEWARK, N. J. bi : 
/ LUBRIPLATE ad 


oven ANTS Plants: NEWARK, N. J. and TOLEDO, OHIO 





DEALERS FROM COAST TO COAST 
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Truck 


Model A-1015-1 Jow-platform truck has 
capacity of 4,000 Ib. and platform dimen- 
sions of 72 in. long, 41 in. wide, 11 in. 
high. A 6,000-Ib. model is also available. 
Drive wheels are solid rubber tired, size 
20x5, and trailing wheels are solid rubber 
tired, size 1014x5. Drive axle is double- 
reduction spiral-bevel and spur-gear type 
with external, contracting-type brake mech- 
anism. I‘our-wheel steering. Mercury 


Mfg. Co., 4118 South Halsted St., Chicago. 





Controller 


Model 4038 throttling potentiometer con- 
troller provides close temperature regula- 
tion for heat treating furnaces and similar 
applications. Controls throttling valve to 
control fuel flow and hold temperature con- 





stant within throttling range. 
on familiar 
cuit, but utilizes a second slide wire in the 


Operates 
potentiometer-pyrometer cir- 


control circuit for smooth operation. Said 
to be particularly suitable for precise regu- 
lation of furnaces operating under fairly 
uniform conditions of loading, fuel pres- 





sure, B.t.u. value, and the like, where ¢ 
definite furnace temperature may be ex- 
pected for each position of valve opening. 
The Foxboro Co., Foxboro, Mass. 


Liquid Handling 


Direct-pressure “Liquivator” is a unit 
for automatically transporting liquids by 
means of the displacement principle. Con- 
sists of a stationary pressure tank to which 
an operating valve mechanism is externally 
connected.  Counterweighted displacement 
tank within the pressure tank provides 
power for valve control through simple 
leverage. Available in both metering and 
non-metering types. Either type ean be 
furnished in self-contained or remote-con- 
trol assembly. Morehead Mfg. Co., Detroit. 





Electrode Holder 


Model B-4 welding electrode holder fea- 
tures light-weight and high conductivity. 


Made of Mallory 3 metal. Ventilated 
handle insulation; fiber-insulated upper 
tong and compression spring. Has 20- 


amp. capacity; takes rods 1/16 to 3/16 in. 
Jackson Electrode Holder Co., Detroit. 


Speed Control 


Model MDB-3 differential control is de- 
signed to be used as accessory equipment 
to the company’s variable-speed transmis- 
sion. Within a unit housing are mounted 
three parallel shafts operating in a bath 
of oil. Gears of 1:1 ratio drive between 
shaft 1 and the differential gearing. Be- 
tween shaft 3 and the differential gearing 
is a 1:1 chain drive. Special ratios are 
also available. For automatic control serv- 


ice, shafts 1 and 8 are connected to the 
driven machine or machines and shaft 2 is 
connected to the speed-changing screw of 
the transmission. The differential may also 


be used as primary driving equipment for 


exceeding its rated 


loads not torque and 








speed capacity. Infinite range of speed 
variations possible by connecting shafts 1 
and 3 to constant and variable-speed shafts, 
respectively, of the transmission. By turn- 
ing speed control handwheel on transmis- 
sion, shaft 2 may be adjusted to any speed 
in either direction. Dimensions of the unit 


are 11x8x654 in. Reeves Pulley Co., 
Columbus, Ind. 
Indicator 


Model One test indicator is graduated to 
read in 0.001 in., with range of 0.030 in. 
It can also be furnished in metrie gradua- 
tions. It can be used in surface or height 
gages or in toolposts. Federal Products 
Corp., 1144 Eddy St., Providence, R. I. 


Power Saw 


Hydraulic-feed sawing machines are built 
in dry- and wet-cut types. The wet-cut 
runs at higher speed, has larger motor, 
cabinet base, coolant system, and _ two- 
speed transmission (three-speed also avail- 
able), otherwise the two are of the same 
design. All hydraulie functions are built 
into one compact unit. Motor drives 
through V-belt to intermediate ball bearing- 
mounted pinion, thence by direct gear drive 
to main shaft of machine. Automatic lift 
en non-cutting stroke raises teeth above 
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“Clarktor-6” Industrial Trac- Clark 3-ton “Truclift” — rear- 


e 
tor—Six-cylinder engine. Draw- Direct wheel drive, 4-wheel steer. Self 


Gas Powered 


bar pull, up to 3400 Ibs. starter, generator, battery. 


Clark 3-ton “Tructier’—lifts 
11 in. to 54 in. in 15 see. Speed 
1 to 9 m.p.h. 


Clark 3-ton Finger Tilting 
Telescopic ‘“Tructier’ — lifts 
6,000 Ibs. to 9734 in. 





| i 





Clark 2-ton “Tructractor’— “Clarkat”—pulls 25-ton loads 
automatic dump body with 40 on trailers—turns around in a 
cu. ft. capacity. box car. 





C L A R K S = ~ 


There are over 50 models of Clark lifting, carrying, tiering, pushing and pulling 
machines for keeping things moving—raw materials, parts, finished product, 
waste. Clarks help speed production in these days when quotas are high. 
They're economical to operate, easy to service. Tell us about your haulage 
problem—let our engineers suggest a solution. 


CLARK TRUCTRACTOR 


Div. of Clark Equipment Company 


BATTLE CREEK, MICHIGAN 
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work. Swivel vise makes it possible to 
eut 3-in. stock at 45 deg. Length gage 
for cutting multiple pieces. Automatic 


knockout trips clutch at completion of cut. 
Racine Tool & Machine Co., Racine, Wis. 


Wire-Strapping Machine 
Model N_ wire-strapping or tying ma- 
chine can be used as shipping reinforce- 
ment or it can be applied in baling and 
After wire is 


bundling eartons and cases. 

inserted through machine and draped 
around box to be strapped, the tension 
handle at left is operated back and forth 





until required tension is obtained. One 
complete stroke of the center operating 
handle follows, twisting wire and forming 
seal. At the same time, the wire is cut 
and all parts automatically return to their 
original positions. The Gerrard Co., Ine., 
2915 West 47th St.. Chieago. 


Hoist 
Hoist will handle loads not exceeding 
500 Ib. Although gearless, it has lifting 


ratio of approximately 15 to 1, obtained 
by winding cable on large drum as smaller 
drum unwinds. Power is obtained by 
means of sprocket and endless chain. Lateh 











is raised. It 


load 
is disengaged in lowering, instantly engag- 
ing when released and stopping downward 


acts as ratchet while 


movement. Hoist travels on 114-in. double- 
strength pipe or on I-beam. Newo Hoist 
Co., 17309 Fernway Rd., Cleveland. 


Controller 


“Fulscope Micromax Controller’ is an 
‘ air-operated potentiometer controller for 
operation in conjunction with the com- 
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pany’s ‘““Motosteel Diaphragm Valve.” Tem- 
perature-measuring system is the Micromax 
recording and indieating potentiometer 
whieh is fully automatic. Manufacturer 
states that its use lies in process control 
where smooth, proportional valve action is 
imperative. Taylor Instrument Cos., Roch- 
ester, N.Y. 


Compressor 


Class W-CO compressor consists of a 
vertical, 4-cylinder, 4-cycle, medium-speed 
diesel engine on a common ecrankease and 
crankshaft with a V-type, 2-stage, double- 
acting, water-cooled compressor. Built in 
sizes having 3 or 4 engine cylinders, rated 
112% and 150 hp. respectively, with 2-stage 
compressor cylinders having piston dis- 





placements of 655 and 830 cu. ft. per min. 


respectively, for a discharge pressure of 
100 lb. per sq. in. at sea level. The engine 
is started by compressed air, a small gaso- 
line engine-driven air-starting equipment 
being included in the standard equipment. 
Chicago Pneumatic Tool Co., 6 East 44th 
St., New York. 


Oil Filter 

“Stream-Line” filters oil through packs 
of specially treated paper disks held by 
spring pressure. Separated impurities are 
left on outer edges from which they are 
cleaned by air pressure applied back 
through the unit. Skinner Purifiers Ine.. 
2331 Dalzelle St., Detroit. 


Aluminum Paint 


“High Temperature” aluminum paint is 
said not to color, crack, peel, or blister at 
temperatures up to 1,000 deg. F. Dries 
quickly. Fisher Scientific Co., Forbes St., 
Pittsburgh. 


Seamless Tubing 


“T.S.T. Triple Safe Tubing” is a flexible 
metal hose having the metal braid em- 
bedded between two corrugated seamless 
tubes, forming an all-metal, weldless, joint- 
less, and packless metal hose. Can be cut 
with a hacksaw like ordinary pipe, and 
fittings attached. Made of bronze alloy, 
and to order in aluminum. Standard sizes 


are 4, 5/16, 34, and \% in. inside diameter. 
Seamlex Co., 5-19 48th Ave., Long Island 
City, N. Y. 
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Protective Coating 


“Black Metal Wrap” is a liquid material 
for application by spraying, dipping, or 
brushing on metal surfaces to protect them 
during storage and handling. It can be 
used on base metal, chromium-plated or 
lacquered parts. Removed by washing 
with solvents such as gasoline, naphtha, and 
kerosene. Wayne Chemieal Products Co., 
Copeland St., Detroit. 


Pump 


“Sure Flow” centrifugal pump is. self- 
priming and instant flowing. It is not 
necessary to submerge any part of the 
pump in the liquid and no foot or check 





valves are required in the intake line. The 
pump may be located at any convenient 
point near the operation, with the tank also 
located conveniently. Will handle practi- 
cally any type of liquid. ‘There are n0 
metal-to-metal contacts and bearing sur 
faces are protected by rotary seals. It cad 
safely pump liquids charged with abrasives, 
filings, most corrosive impurities, and eve? 
solids within reasonable limits. Available 
in nine models, ranging in capacity from 4 
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Whitaker gives you automatic arc welding of all GS P-R- LOY i 


seams for uniform penetration the full length of yy. grributor can - 
the weld. Side seams are rolled to reduce porosity. ply you with COP-R-LOY 
Head and bottom material is sufficiently thick a ereasieeaas 

that openings may be swaged or extruded from _famous copper alloyed steel 
] the base metal. Perfect drainage and freedom 1°78 dehendable service 
: from sediment accumulation is assured by the Whitaker Patented Star 

Bottoms. And a specially compounded coating of pure zinc is applied by 
Wheeling’s hot-dip process on a base of COP-R-LOY for 
extra durability and better appearance. Sold only through 
recognized jobbers of plumbing and heating supplies. Specify 
Whitaker in ordering from your jobber... It’s Wheeling 
Steel. Wheeling Steel Corporation, Wheeling, West Virginia. 
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to 150 gal. per min. Offered with direct 
motor power, belt drive, or adapter for 
direct power take-off. Logansport Machine, 
Ine., Logansport, Ind. 


Air-Gas Regulator 





Type 2-DO oil-operated, air-gas regula- 
tor is applicable to problems requiring con- 
trol of ratio between pressures or differ- 
entials such as blast furnace gas burner 
eontrol, air-fuel-ratio control, gas-mixing 
control, and boiler-ecombustion control. Has 
indicator and handwheel by means of 
which ratio of controlled to leading pres- 
sure or differential is adjustable. Tagan 
Corp., Pittsburgh. 


Coat Rack 


Combination wardrobe and Jocker unit 
accommodates 12 coats, 12 hats, 18 um- 
brellas, shelf for overshoes, and 12 Jocker 
compartments each 12x12x12 in. Occupies 
only 6 sq. ft. Unit is flexible as to size, 
ean be had in any length. It comes by 
the foot and accommodates 8 persons per 
running foot. Fixed spacing of coat hang- 
ers, hat shelves ventilated and individually 
divided, individual umbrella compartments. 
Vogel-Peterson Co., Inc., 1801 North Lin- 
ecoln St., Chicago. 














Fire Hose 


New hose is said to be 18 per cent 
lighter than ordinary type, yet equal in 
eapacity and bursting strength. Jacket is 
woven from special, flexible, whip-lash-type 
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cord. Life of the hose is said to be in- 
ereased by special flat-curing process. 
Further protection against deterioration is 
assured by saturation of the cotton in the 
hose with a mildew- and moisture-proof 
composition which also prevents the hose 
from freezing to the ground in cold weather. 
The B. F. Goodrich Co., Akron, Ohio. 


. 
Gas Masks 

Iull-vision gas musks have wide lenses 

which permit wearer to see, read, work, 

walk, and observe surroundings in safety. 


Lenses are made of shatterproof, lami- 
nated, polished plate glass and afford 


90-deg. vertical and 170-deg. lateral vision. 
These canister masks are available in 
both corrugated-tube and snout types. The 
light-weight, all-rubber facepiece is molded 
and cured to face-fitting proportions, Head 
hardness connections are located in such 
a way as to eliminate all forehead pres- 





sure points, permitting wearing of hat or 
helmet without discomfort. To eliminate 
build-up of used air in the fresh air 
ducts, there are one-way flap valve ends 
on the fresh air ducts which close upon 
exhalation. Available with a choice of 
elastic, all rubber, or permanent non- 
rubber head hardnesses and a wide se- 
lection of canisters covering organic va- 
pors, acid gases, ammonia and industrial 
smokes. Acme Protection Equipment Co., 
2601 Koppers Bldg., Pittsburgh. 


Enamel 


Black enamel dries to a rubber finish, 
is said to be tough and to have high elec- 
trical resistance. Suitable for finishing 
electrical apparatus such as switchboards 
and instrument panels. Applied by spray- 
ing. Also available in a surfacer with 
similar properties for preparing the sur- 
face to be finished with this enamel. Maas 
& Waldstein Co., 420 Lexington Ave., New 
York. 


Chain Wrench 


No. 864 all-purpose chain wreneh is de- 
signed to handle any shape nut, pipe, or 
rod. Is especially designed for operations 
in confined quarters where large, lJong- 
leverage wrenches are useless. Capacity of 
1% to 414 in. Has 16-in. flexible chain 
that will withstand pressure of 3,200 Ib. 
Handle is 12 in. long. The Herbrand 
Corp, Fremont, Ohio. 








Dump Hopper 


Dump hopper for use with hand or 
power lift trucks is designed especially 
for service where equipment is subjected 
to high heats. Arranged for side dump; 
also furnished for end dumping. Fabricated 





of alloy steel with sides and bottom per- 


forated. Has 1-yd. eapacity and is fur- 
nished on legs or casters with any specified 
underelearance, Equipped with simple 
latch which holds load securely in position. 
Roura Tron Works, Detroit. 


Unit Heater 


“Trane Projeetion Heater’ is a_ light- 
weight high-velocity unit of the propeller 
type, which conveys warm upper air in a 
building down to the floor, the occupied 
zone. VProvides velocities equal to those 
obtainable with blower types but in a ver- 
tical air stream which earries a consider- 
able distance and diffuses at the same time. 
Structurally, it consists of a two-row cir- 
cular coil mounted between two circular 
plates. Upper plate is supporting backbone 
of the unit while the lower provides orifice 
through which the fan discharges. Warm 
upper air is drawn through the coils, then 
projected straight downward to the floor 
by the four-blade fan. Motor has three- 
point resilient construction. High ceiling 
mounting is intended. The Trane Co., La 
Crosse, Wis. 





Flexible Coupling 


“Rybeck” flexible coupling compensates 
for extreme conditions encountered in di- 


rect drives. It is of full-floating, semi- 
universal-joint design. Takes care of 
shaft misalignment, offset between shafts, 


end-play, and shock, without increasing 
bearing loads. Torsional load is  trans- 
mitted through groups of laminated 
springs made of heat-treated Swedish 


spring steel. ‘These springs are not sub- 
jected to any wear from endwise motion 
of the shafts, nor from angular or offset 
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Read how Shell kept this 
company’s wheels turning... 
Averted large financial loss! 


OADS OF 25 TONS—temperatures as high as 

300° F.—that means a tough lubricating job 

in any man’s language! And that was the problem 

faced by Shell at the Technical Porcelain Company 
plant at El Cerito, Cal. 


This company operates a kiln of the circular 
revolving type mounted on a track. Twenty-four 
plain-bearing wheels move the kiln at about 6 ft. 
per hour. The bearings must be lubricated once an 
hour by handgun as they pass a small opening. 

Continual trouble was being experienced due to 
the bearings running dry and freezing at the high 
operating temperatures. With a large number of 
orders on hand, this company couldn’t take a 


chance on further breakdowns! 
Shell was called in. 


A thorough survey of all oper- 
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ating conditions was made. Then the Shell Bearing 
Lubricant perfected by Shell to meet tough operat- 
ing conditions of just this kind was recommended 
and applied. The result of the application of that 
Shell Industrial Lubricant was more than just the 
elimination of frozen bearings! Today it is necessary 
to lubricate the bearings only twice a week—a 
real labor saving. Consumption of lubricants has 
been cut in half—another dollar-and-cents saving! 
In every state in the Union—more and more in- 
dustrialists are discovering that Shell has the 
“know how” to meet the tough problems of lubri- 
cation quickly, sensibly and economically. 
We’d appreciate an opportunity to show you 
what modern lubricating methods 
can do for modern industry. Write 
or call your nearest Shell office. 


SHELL’S “INVISIBLE ELEMENT” is a 

combination of Shell’s unmatched world- 

wide resources; Shell’s modern labora- 

tories and refineries; years of cumulative 

experience in research by Shell’s engineers / 
and scientists. It is the determination to 

make lubrication more efficient, more 

economical for you. 


L 
SHELL 05" UBRICANTS 
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misalignment, since they are confined in 
a housing which eliminates any motion 
except deflection. Heat-treated alloy steel 
driving pins are pressed into steel hubs 
and fit into holes drilled into the torque 
sleeves. The sleeves are heat-treated to 
great hardness and are held in alignment 
by the housing which is securely bolted to- 
gether. T. L. Smith Co., 2811 North 
32d St., Milwaukee. : 


Reflector 


Deep-bowl reflector for mereury vapor 
lamps is intended for general illumination 
in locations requiring high mountings. 
When combination of mercury vapor and 





incandescent lighting is planned, this re- 
flector may be used with 750-watt flood 
lamp. Quadrangle Mfg. Co., South Peoria 
St., Chicago. 


Wire Skinner 


This tool can be used to cut and strip 
insulation, scrape the wire and straighten 
kinks and sharp bends of electric wire. 
It is known as the “Handi-Grip.” The 
hardened tool steel blades have the cut- 





ting edges hollowed in the center to pre- 
vent the wire from slipping out of the 


tool. The blades are removable for re- 
sharpening. An aluminum handle hooks 
around the fingers to give pulling grip. 
The back of this handle is grooved to 
supply a means of straightening kinks and 
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sharp bends in the wire. Pulling is done 
entirely. with the handle, permitting sensi- 
tive pressure on the blades fo give correct 
stripping. It is 514 in. long, has blade 
width of % in. Ideal Commutator Dresser 
Co., 1416 Park Ave., Sycamore, Ill. 


Liquid Line Filter 


Model CPHL Protectomotor is designed 
to filter lubricating oil to internal com- 
bustion engines. Radial fin construction 
permits a large area of filtering medium to 
occupy a relatively small space. Several 
sizes and models are available, most of 


them for horizontal lines. It is said to 
have high adaptability and to be easily 


cleaned. Staynew Filter Corp., Rochester, 





N: Y. 

Lathes 
“Pedestal Adjustable Motor Drive 
Lathes” are back-geared, screw-cutting, 


precision lathes available in five sizes of 
9, 11, 18, 15, and 16 in. swing, and in bed 





The motor-drive 
mechanism is a separate unit with the 
motor and countershaft mounted on a ped- 
estal back of the lathe in a position hori- 
zontal with the headstock cone pulley. 
Power is transmitted from the motor to the 


lengths from 3 to 12 in. 


countershaft by V _ belts, and from the 
countershaft to the lathe spindle by flat 
leather belt. Motor is entirely apart from 
lathe, eliminating vibration. Silent belt 
drive provides smooth, steady pull. Screw- 
type belt-tension adjustment for any de- 
sired pulling power. South Bend Lathe 
Works, South Bend, Ind. 


Relay 


Type HEA high-speed, hand-reset, multi- 
contact auxiliary relay for switchboard 
mounting. Two models: HEAII1A has 6- 
circuit contacts, HEA11B 10-circuit con- 
tacts. Particularly applicable where a 
number of operations are to be performed 
simultaneously. Principal parts are a 





Type SB-1 switch equipped with three tor- 
sion springs which throw the contacts to 
the “operated position” when the trip coil 
is released. Small capacitor under the coil 
reduces arcing of the coil circuit contacts 
of 125- and 250-volt relays. Contacts are 
silver-to-silver and will carry 20 amp. con- 
tinuously or 250 amp. for 3 sec. General 
Electrie Co., Schenectady, N. Y. 


Bearings 


Self-lubricating bronze bearings are made 
of a porous metal impregnated with oil. 
Are said to be high in oil content, having 
an average porosity of 32 per cent which 
is fully impregnated with oil. Are said to 
be high in strength and able to stand rough 


— | 
handling without distortion. Can be pro- 
duced in any size, straight or flanged type. 


or in any shape which lends itself to mold- 
ing. Keystone Carbon Co., St. Marys, Pa. 





Lift Truck 


Ladle-handling lift truck has vertical 
lifting arrangement, swinging arms, and a 
ladle-tilting mechanism to handle a ladle 
having a capacity of 2,000 lb. of molten 
iron. Height of hydraulic lift from floor 
to lip of ladle in pouring position can be 
adjusted from a few inches above the floor 


rc 
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@ Have you had a recent lubrication survey of your 
equipment? Are you sure that your machinery is being 


properly lubricated with the correct lubricant? Do you 





feel that you can afford to “let it go” for another year? 


fem Why not make sure and call a Pure Oil Industrial Engineer 


| type, 
mold- 
iB; a: 


to make a survey of your plant and to suggest the type 


of lubricant best fitted for your special needs. Do it now! 







ertical 


and 4 
ladle 
— Comprising Pure Oil’s Three Point Service is: 1. Selected Crude. 
| oor 
+. Be 2. Skillful Refining and 3. Scientific Application. 
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U. Ss. A. 
PRODUCERS, REFINERS, MARKETERS OF A COMPLETE LINE OF PETROLEUM PRODUCTS 
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to any specified height. Ladle ean be 
swung from one side to the other. Opera- 


tor can control all movements from his 
position on the truck. Towmotor Co., 1233 
Kast 152d St., Cleveland. 


Pipe-Cutting Machine 





Oxweld Type CM-13 pipe-cutting ma- 
chine cuts and bevels pipe by the oxy- 
acetylene process. Needs only one man to 
operate it, including setting up machine, 
performing cutting operation, and remov- 
ing machine from pipe. Channel ring fits 
around the pipe and the ring and blowpipe 
ean rotate around entire circumference of 
pipe in one cut. Additional blowpipe can 
be mounted on tube extension arm for 
double cutting or beveling. Comes in one 
size for cutting 8-, 10-, and 12-in. pipe. 





Also available is a new blowpipe, Type 
C-35, designed particularly for use on the 
CM-13 machine. Has combination injec- 
tor, making it possible to use it with either 
low-pressure or medium-pressure source of 
acetylene. Three hose inlets are provided 
so that three separate hoses for preheat 
and cutting oxygen can be used. It can 
also be operated using two hoses only. 
The Linde Air Products Co., 205 East 42d 
St., New York. 


Welding Rod 


Airco No. 1 high-duetility, alloy steel 
welding rod is claimed to have ultimate 
strength of 60,000 Ib. per sq. in. Rock- 
well hardness of weld metal from B60 to 
B85, depending on carbon content of base 
metal and type of weld. Air Reduction 
Sales Co., 60 Hast 42d St., New York. 


Steam Hose 


Burst-proof steam hose will leak when it 
fails but will not burst unless an external 
blow cuts the wire reinforcement. It is de- 
signed for 200 lb. working pressure in all 
sizes. The tube and insulating layers are 
made of a special heat-resisting rubber com- 
pound. Two of the reinforcing layers are 
of high-tensile wire applied in braided form 
with openings large enough to permit the 
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rubber to rivet itself, thus preventing any 
possibility of tube collapse. Construction 
utilizes maximum strength of the wire so 
that no additional reinforcement is needed 
beyond a single ply of wire tape in small 
sizes and two plies in larger sizes. Outside 
of the wire braid and underneath the cover 
is embedded an additional braid of strong 
asbestos cord. This protects the cover from 
burning. Completing the construction is a 
heavy, black rubber cover. Hose is avail- 
able in sizes ranging from % to 2% in. 
The B. F. Goodrich Co., Akron, Ohio. 


Unit Heater 


Type UB electric unit heater consists of 
a Chromalox Koilfin heater mounted in a 
cylindrical housing. Motor is located in 
center of assembly and is cooled by the 
fan in addition to being protected from 
radiant heat by baffles. Available ratings 
from 2 to 20 kw. for operation on either 
115 or 230 volts, single- or three-phase. 
Air velocity through heaters is 800-900 ft. 
per min. and temperature rise between 20 
and 70 deg. F., depending on size of heater 
used. Base of heater adjustable for either 
wall mounting or portable use. Manually 
reset thermostatic cutout protects units 
from overheating. Edwin L. Wiegand 
Co., Thomas Blvd., Pittsburgh. 





Lathe 


Engine lathe has 18-speed geared head 
and is available in 12-, 14-, and 16-in. 
swing. The 18 speeds from the headstock 
to the spindle are obtained through a train 
of 13 gears. All sliding gears are hardened 
and tempered. Headstock is adaptable so 
that low and high spindle speed ranges are 
available to suit customers’ needs. Spindle 
may be furnished with either long-taper 
key drive nose or D cam lock flange-type 
nose. Rear end of spindle is graduated 
for multiple thread cutting: Gear box has 
built-in pushbutton control for motor with 


current signal light. Apron has quick- 
action feeds, lever-controlled. Crossfeed is 
developed for cutting service. Tool slide 
has quick withdrawing attachment for 
thread cutting. Feed dials are large for 
easy, accurate reading. The Hendey Ma- 


chine Co., Torrington, Conn. 





Communicating System 


Model 105 *Teletalk” is a loud speaker 
system where inter-communication between 
one point and one to five remote points is 
desired either as a group or selectively. 
Consists of one master station which is 
selective and which controls direction of 
conversation and originates eall to remote 





speaker stations. ‘These stations can an- 
swer the master station only when called. 
Communication with 14-gage wire can be 
earried on over a distance of 3,000 ft. 
Cabinets are of walnut. Webster Electric 
Co., Racine, Wis. 


Vise Stand 


“Vulean” Vise Stand No. V-1 is a port- 
able unit combining stand, chain pipe vise 
and pipe bender. Base is made of mal- 
leable iron, legs are 1-in. pipe with upset 
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A TOUCH ON THE BUTTON OPENS | 
OR CLOSES THE VALVE--- 
HOLDING TORQUE TO A 
PREDETERMINED LIMIT 







Today, Limitorque Automatic 
Valve Control makes Industry's 
agile counterpart of the tightrope walker 
unnecessary. Just the push of a button 
opens or closes these valves, regardless 
of their out-of-the-way location. 


Furthermore, as the name implies, 
Limitorque automatically limits the 
torque applied to the valve stem and 
thus offers positive protection against 
breakage or damage to valve stem or 
gate. The torque may be changed, 
whenever desired, by a simple adjust- 
ment, Sa nOrHtE 


MIRA aS 8 14 


CAgToN 
CONTACL 


Engineers with more than 20 years’ ex- 
perience in valve controls and similar 
devices, have designed and perfected 
Limitorque. Get our new catalog. 


Philadelphia Limitorque Floor Stand Controls are designed for operating large valves and sluice 
gates where it is impracticable to attach the control unit directly to the valve yoke. These Floor 
Stand Controls are usually mounted directly over the gate stem but can be located at 

any angle by means of auxiliary gearing and necessary supports. 


HILADE LPHIA_S i mifozque 
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PHILADELPHIA GEAR WORKS 


Industrial Gears and Speed Reducers 


ERIE AVENUE & "G" STREET, PHILADELPHIA, PA. 
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feet punched for fastening to the floor. 
Legs fold for carrying and are held together 
by simple tie chain. Vise jaw is of hard- 
ened and tempered tool steel. Finished in 
orange enamel with black legs, weighs 35 
Ib., takes pipe 4% to 2 in. Pipe bender 
handles pipe up to % in. J. H. Williams 
& Co., 75 Spring St., New York. 


Roof Ventilator 


Rotary roof ventilator has stainless steel, 
fully inclosed, dust-tight oilless ball bear- 
ings on which the head turns with the wind. 
Interior construction is of streamlined steel 
tubing welded into a one-piece head frame. 
Body is designed along modern lines result- 
ing in a low, pleasing appearance with a 





slightly increased area in the diseharge 
opening. Made in sizes from 12 to 72 in. 
throat diameter. The Swartwout Co., 


18625 Euclid Ave., Cleveland. 


Disconnecting Switch 


Single-pole unit of a three-pole switch 
has tongue-type silvered contacts engaged 
by double full-floating blades. Terminals 
integral with the switch contacts are of 
the clamp type for connecting 4-in. copper 
tubing. Wet process porcelain insulators 
have metal inserts to which the switch 
parts are bolted. All bolts, nuts, and wash- 
ers on the live parts are non-ferrous. Rated 
4,000 amp., 23 kv. Delta-Star Electrie Co., 
2400 Block, Fulton St., Chicago. 


WOOL 
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Lamps 


Nos. 71 and 72 sewing machine lamps. 
No. 71 is equipped with a stud for direct 
attachment to the sewing machine, while 
No. 72 has a cast base for fastening to 





table or bench. Operate on either 110-115- 
120 volts or 6-8 volts. Both use double- 
contact candelabra lamp with bayonet base, 
accommodating lamps up to 2% in. in over- 
all length. On 110-115-120-volt cireuits a 
25-watt Jamp is used, on 6-8-volt type a 
15-candlepower lamp. Finish is machine 
gray with black or green optional. The 
Fostoria Pressed Steel Corp., Fostoria, 
Ohio. 


Conveyor Carrier 


Light-weight, ball bearing conveyor 
carrier is supported on a frame of two 
paralle] 2-in. pipes. Carrier brackets are 
clamped to the pipes without boring holes, 
and carriers can be shifted when neces- 





sary. Rocker-type mounting permits carricr 
to tilt in either direction with the travel 
of the belt. Has three-roll design in which 
outer rolls are inclined to trough belt at 
20 deg. Rollers turn on cartridge-type ball 
bearings, lubricated and sealed at the fac- 
tory. ‘Two styles: one consists of carrier 
only, second includes carrier and return 
roller. Stephen-Adamson Mfg. Co., Au- 
rora, Ill. 


Cable 


“Wlamenol” is the name of a new syn- 
thetic insulating compound similar to rub- 
ber in its characteristics, which contains no 
rubber and will not support combustion. 
It is being used on cable that is recom- 
mended for power and control circuits at 
600 volts and less, and for operation at a 
maximum copper temperature of 60 deg. C. 
“Mlamenol” has a smooth finish and foreign 





materials do not readily adhere to its sur- 
face. It is highly resistant to moisture, 
acids, alkalies, and oils, and is strong me- 
chanically. Available in a variety of colors 
for circuit tracing. Is used without any 
protective finish, such as braid, lead, or 
armor. General Electrie Co., Schenectady, 
N; 2. 


Spray Wheel 


“Murray-Preston” spray wheel is adapt- 
able to air washers or other equipment 
having banks of spray nozzles. It is suit- 
able for high-temperature cleaning or, re- 
covery because it is made of metals or 
alloys to meet specific chemical or corro- 





sion conditions. Spray medium is integral 
part of entire unit. Delivery is through 
the nozzle and the spray wheel cannot 
become clogged. It is self-cleaning, and 
furnishes a steady, uniform spray. Direct- 
connected motor is splashproof, totally in- 
closed type. LD. J. Murray Mfg. Co., 
Wausau, Wis. 


Cleaning Material 


“Solvenite” is a granulated material 
which removes hardened grease, oils, aud 
wax from steel, iron, and machinery paris. 
It penetrates the dirt binder and breaks 
it into tiny particles easily rinsed away. 
If allowed to dry on the metal surface, 
the solution forms a protective film. Leedan 
Products Co., 120 Liberty St., New York. 


Lubrication Line Connection 


The “Bijur Drive Bushing Connection”’ is 
a tubing unit for connecting lubrication 
feed lines in tight places. Small tapered 
brass bushing has a center hole to slide 
readily over the particular size of tubing 
used. . This bushing is mounted into a 
shallow hole which is taper reamed. The 
drive bushing is placed into the mounting 
hole and the tube inserted as far as pos- 
sible. Then by means of a simple drive 
tool, one or two blows with a hammer will 
drive the bushing home. The taper fit 
causes the bushing to grip the tubing tightly 
and make an vil-tight and dirt-proof joint. 
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ONDO 
Industry’s Turn 
is its Earning Power... 


Transmission Belt 


Contractors Hose 
Sand Blast Hose 


Hydraulic Hose 





(LO 
PRODUCTS 
Chute Lining 


Launder Lining 


Industrial Brake Blocks 


and Lining 
Molded Rubber Goods 
Rubber Lined Tanks 
Rubber Covered Rolls 





Abrasive Wheels— 
Rubber Bonded 





IPCORD 


ing Power 


For more turning power... 
. .. put Condor Whipcord V-Belts on your drives. You 
will find their uniformity, balance and longevity, even in 
the most difficult service, will result in lower cost sheets. 


%-POINT BALANCED 


Minimum Inelastic Stretch. 

Wide Margin of Strength. 
Uniform Flexibility. 

Maximum Resistance to Structural 


. » q 
-<BELTS 





Condor Whipcord V-Belts on large electric driven slush pump in Oklahoma Oil Field 


ITH the starting hum of the motor, Condor Whip- 

cord V-Belts seat themselves firmly in the sheaves 
. . . pick up power smoothly . . . transmit it steadily, 
constantly to the driven unit. 


Day in, day out the performance of Condor Whipcord 
V-Belts remains the same... slip, stretch, internal 
breakdown have been minimized by placing the endless 
whipcord strength member in the neutral axis area with 
an extensible section above, a compression section below. 


This original Manhattan construction results in 9-Points 
of Balance that keep power, production and mainte- 
nance costs consistently lower . . . industry's profits 
consistently higher. 


and greater earning power 


CONSTRUCTION 


Smooth Running. 

Maximum Traction. 

High Resistance to Side Wear. 
Correct Lateral Reenforcement. 
Matched Length. 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 

















Tubing as small as 3/32 in. outside di- 
ameter can be connected. Bijur Lubricat- 
ing Corp., 43-01 22d St., Long Island City, 
ee: 


Pipe Threader 


No. 48-R semi-adjustable taper-post-type 
pipe threader for threading 214-, 3-, 3%4-, 
and 4-in. pipe. Has four sets of dies, one 
for each size. Features extra wide die, 
with throat to center and hold tool on 


the pipe, fully ineclosed gears, “straddle- 
mounted” driving pinion, spring-backed 
ball to hold dies in position, proper posi- 
tion for setting dies marked in taper post. 
Is semi-adjustable for cutting oversize or 
undersize. Beaver Pipe Tools, Inc., War- 
ren, Ohio. 


Grinder 


This 3-hp. floor grinder ean be used for 
toolroom work or production grinding. 
Safety features include hood adjustable for 
wheel wear, shatter-prooi glass eye protec- 
tion. Rotor shaft is mounted in heavy- 
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duty, precision-type ball bearings, grease- 
lubricated. Motor is totally inclosed, rated 
at 3 hp. for constant duty at 1,750 r.p.m. 
Motor is wound for 220/440 volts, 50-60 
cycles, 3-phase, a.c. Can also be wound 
for 550 volts, 3-phase, a.c., odd eycles, and 
d.e. James Clark Jr. Eleetrie Co., Louis- 
ville, Ky. 


pH Papers 


“pH Indieator Papers” offer a method 
of determining pH of plating solutions in 
a few seconds time. ‘They consist of strips 
of special paper impregnated with a highly 
sensitized indicator and a scale of color 
bars, each bar being of a different color 
and having a definite pH value. When the 
strip is dipped into the solution the indieca- 
tor will change color. By comparing the 
indicator color with colors of the color bars, 
the pH value of the solution can be easily 
determined. Available in seven pH ranges, 
from 0.9 to 13.5. The Udylite Co., 1651 
Kast Grand Blvd., Detroit. 


V-Belt 


“E-C Cord Multi V-Belt” is precision 
built, featuring close matching of V-belts 
used in multiple. Load is carried by layer 
of heavy, low-stretch, high-tensile cord, 
placed in a neutral section between rubber 
high-tension and high-compression sections. 
Surface wear is taken by an elastie fabric 
envelope with the weave on the bias. 
Goodyear Tire & Rubber Co., Akron, Ohio. 


Spanner Wrench 


No. 865 heavy-duty spanner wrench has 
self-adjusting jaw, is drop forged from 
chrome-vanadium steel and heat treated. 
Has capacity of 144 to 4% in., overall 
length of 21 in. The Herbrand Corp., Fre- 
mont, Ohio. 


Furnace Timer 


Type 2700 Timer, controls reversal of fir- 
ing in soaking pits, open hearths, glass 
melting furnaces, and other heating opera- 
tions. ‘Time of firing at each end is regu- 
lated automatically according to a preset 
eycle. Operator has at all times direct 
reading of the progress of the firing cycle. 
Firing cycle of the furnace is the sum of 
the index settings of the two dials. Firing 


time for either end can be changed during 
operation, and to prevent unauthorized 
change in settings; locked covers for the 
adjusting knobs are provided. Automatic 
Temperature Control Co., 34 East Logan 
St., Philadelphia. 


Control Valves 


Style J is a control valve in 3- and 4-way 
types for operating single- and double- 
acting cylinders utilizing air or oil on pres- 
sures up to 125 lb. Made in %4-, 3£-, 14-, 
and %-in. sizes, of flat-disk, protected- 
seat design, with bodies and seats of semi- 
steel, disks of bronze. Port areas are 
equivalent to full area of pipe sizes they 
accommodate, and port design permits 
throttling or full opening. Operating levers 
require 90 deg. travel for complete cycle. 
W. H. Nicholson & Co., 22S Oregon St., 
Wilkes-Barre, Pa. 


Saw 


W9 safety saw is motor driven, with 
eutting capacity of 3144 in. Has tilting 
base for making bevel cuts up to 45 deg. 
in 244-in. material. Stationary and swing- 
ing guards keep cutting edge of blade 
covered at all times. Aluminum alloy 
housing. Heavy-duty alloy steel worm 
gears and bronze worm wheel which run 
in large grease chamber. Double-pole 
switch. Stanley Electric Tool Division, 
The Stanley Works, New Britain, Conn, 


Paging System 


Automatie paging system consists of 
transmitter that is placed on a telephone 
desk and signal stations (chimes, gongs, 
or horns) loeated where necessary and 
interconnected by means of ordinary Jow- 
voltage wire to the transmitter. Trans- 


ATIC PAGING SYSTEM 


BABACO AUTOM: 











Only Geared Motors 
have all these features 


COMPACTNESS—High ratios of reduction are 
secured in small space through use of alloy 
steels, splined shafts and heat treated gears. a 
HERRINGBONE GEARS greatly increase the 
strength and efficiency. : | 
RESPONSIBILITY—Both the motor and the 
gear unit are products of one organization. 
ANTI-FRICTION BEARINGS throughout. 
EFFECTIVE LUBRICANT SEALS. _ 
SIMPLIFIED DESIGN—fewer wearing parts. 
A COMPLETE LINE—1/10 to 100 HP. 





MASTER ELECTR 
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mitter operates from any 110-volt a.c. out- 
let; signals on 24-volt a.c. which is supplied 
by the transmitter without necessity of 
accessory equipment. Coded calls may be 
made to repeat continuously or sound once. 
Codes are initiated by turning knob on 
dial to name of individual wanted, and 
then pulling it out. There is an addi- 
tional button to be pressed to sound emer- 
gency or time signal. The Babaco Co., 
447 West 19th St., New York. 


Hydraulic Valve 


Hand-lever-operated, bronze, forged hous- 
ing valve comes for two, three or four-way 
operation. It is made in 14-, 34-, and 1-in. 
Sizes ; 


in two styles, for 1,000 lb. working 





pressure and for 2,000 lb. Plungers are 
made of stainless steel and are free floating 
in special packings, avoiding metal-to-metal 
contact. Inspection and replacement of 
parts can be made easily and quickly. Con- 
nections are provided so that the piping can 
be connected above or below the housing. 
C. B. Hunt & Son, Salem, Ohio. 


Socket Set 


No. HA-82% heavy-duty socket set can 
be used on openings from % to 2 in. 
Sockets have straight walls, have Jock-on 
feature that holds them securely to the 
handles. Forged from chrome-molybdenum 
steel and heat treated. Set consists of 6 
handles and 16 sockets with 12-point open- 
ings. The Herbrand Corp., Fremont, Ohio. 


Sheave 


ne an | 





a 


i 
ad 


“fnd-Wood” sheave is to be used for 
fastening to shafts or fitted with oilless 
“End-Wood,” ball, or roller bearings. It 
is made to specifications in all sizes. 
Made of hard maple, it is chemically 
treated, of all-wedge construction, and 
‘with ‘“End-Wood” groove that is said to 
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Flexible Coupling 


L-R Type WQ flexible coupling carries 
load on free-floating load cushions between 
metal jaws, and has one set of jaws made 
in the form of a removable ring. This 
ring is held in place and driven by 8, 5, 
7, or 9 hexagon-head, alloy steel capserews 
which operate from the jaw body. Jaw 
ring can be pulled to one side leaving clear- 
ance ample for rotating either half of 
coupling, a valuable feature on engines 
which must be set or timed. Three types 
of load cushions are available for different 
load conditions. Made in standard sizes 
with bore from 11% to 14 in. (2 to 2,000 
hp. at 100 r.p.m.). Lovejoy Flexible 
Coupling Co., 4963 West Lake St., Chicago. 


Valves 


Type H_ solenoid valve is intended for 
control of water supply to air conditioners 
and humidifiers. 
control gas, 


also be used to 
By use 


It can 
oil, and other liquids. 


of a rubber pad the upper end of the 
plunger travel is silenced to give very quiet 
operation. Valve seat and plunger are 
removable for easy cleaning. Connections 
may be for 4%, %, or %& in. pipe, with 


orifice 1/16 or ¥% in. in diameter. Supreme 
Eleetric Products Corp., Rochester, N. Y. 


Lubricating System 


“Flex-O-Matie”’ injector system is a 
lubricating system applying an accurately 
measured amount of lubricant to a_bear- 
ing. Full pressure of the lubrieant in 
the supply line is available to discharge 
the measured shot from the injector. 
Consists of lubricant compressor, manu- 
ally or power-operated, a supply line lead- 
ing from compressor to the vicinity of 
bearings to be lubricated, and injectors 
mounted either on the bearings or in 
proximity of the bearings and connected 
to them by means of tubes, hoses, or 
pipes. Automatic vent valve relieves pres- 
sure in supply line at predetermined point 
and returns excess lubricant to the com- 
pressor. In the automatic system, the 
valve also stops the compressor. Four ¢a- 
pacities: 0.14, 0.10, 0.07, and 0.04 oz. 
Lineoln Engineering Co., 5701 Natural 
Bridge Ave., St. Louis, Mo. 
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Valve 


“Duravalve” is desigued for high-pres- 
sure and high-temperature service (1,500 
lb. at 950 deg. F.). Internal Stellite seats 
are claimed to prevent steam leaking be- 
tween valve seat ring and valve body. Seat 
facing can be easily welded in and ser- 
viced. Made in one basie size and then 
tapped, or bored for welding, for 1%4-, %-, 
or 1-in. pipe. Hancock Valve Division, 


Manning, Maxwell & Moore, Ine., Bridge- 
port, 


Conn. 


Galvanized Sheet 


Galvanized iron or steel sheets and 
strips, known as ‘“Zincgrip,” have a 
heavy eoating of commercially pure zinc 
that is said not to crack or peel when 
subjected to relatively severe drawing or 
forming operations. Available in thick- 
nesses from 16 to 28 gage. The American 
Rolling Mill Co., Middletown, Ohio. 


TRADE 
LITERATURE 


Starting 
Battery 
Phila- 


title “Electric 
E lectrie Storage 
and 19th St., 


Batteries—Booklet. 
of Diesels.’’°—The 
Co., Allegheny Ave., 
delphia. 


CR9516 
motors.— 


Brakes—Bulletin GEA-1518, on 
shoe-type Thrustor brakes for a. ec. 
General Electric Co., Schenectady, N. Y. 


Bronze Bar Stock—TI older, on semi-finished 
bronze bar stock. —Magnolia Metal Co., 120 
Bayway, Elizabeth, N. J. 


covering line of corrugated 
Cornice Co., Winchell, 
Cincinnati. 


Capaciters—Catalog No. 143, on line of 
capacitors for power factor cerrection.— 
Cornell-Dubilier Electric Corp., South Plain- 
tield, N. J. 


Chemical Equipment—Bulletin No. 37,300, 
covering line of chemical and_ industrial 
equipment.—Read Machinery Co., Ine., York, 
Pa. 


Cans—Catalog, 
cans.—The Witt 
Koebel, and Patterson Sts., 


Combustion Regulators—Bulletin D-R 34, 
on oil-operated regulators for combustion 
control—Hagan Corp., Pittsburgh. 


Compressors—Bulletin 762, on diesel engine- 
driven compressors, one a portable type, the 


other stationary.—Chicago Pneumatic ‘Tool 
Co., 6 East 44th St., New York. 
Contacter—Bulletin GEA-2577, on Size 00 


a. c. contactor, C'R2810—General Electric Co., 
Sehenectady, N. Y. 


Control Equipment—Catalog, covering air 
control line and new line of hydraulic valves. 
B. Hunt and Son, Salem, Ohio. 


(Continued on page 160) 
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CAPACI Fee 


For Heavy Duty Service 


is the result of the exclusive Shafer CONCAVE er: 
design. In average installations there is an ample 
reserve capacity. Only Shafer combines 1. Integral 
self-clignment, 2. Capacity for radial, thrust, or com- 


bined radial-thrust loads, 3. Simple adjustability. 


Shafer Bearing Corporation 
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TPERYTHING YOU NEED IN A ROLLER BEARING 











Signal System Gives 
Audible and Visible Alarms 


L. E. STEINER, Electrical Engineer 
Premier-Pabst Corporation, Milwaukee 


A large number of _ different 
signals were formerly used to in- 
dicate trouble on various pieces of 
machinery. To simplify matters a 
system was devised which gives an 
audible signal and at the same time 
lights a lamp indicating the location 
of the trouble, in a cabinet that has 
a separate panel with a glass front 
for each important position. The 
connection diagram is shown in the 
sketch. 

When the signal sounds the oper- 
ator manipulates switch A. This cuts 
off the audible signal but leaves the 
panel lamp burning and turns on a 
pilot lamp opposite the lighted 
panel. The operator then goes to 
the location of the trouble, which 
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Howler or bell7 7 








2 PDT. snap 


Panel positions 1,2,1,2 


Switch B otf 
wl - | Switch A! 
. Pilot lamp _! | 











may be in another part of the plant. 
Anyone looking at the annunciator 
can tell where to find him. 

When the trouble has been rem- 
edied contact or switch B returns, 
or is returned, to its normal position, 
turning out the panel light but 
leaving the pilot lamp burning. To 
clear the board and restore the aud- 
ible signal to that circuit, switch A 
is turned to the next position. This 
turns out the pilot lamp. 

Cutting the audible signal off one 
‘panel by manipulating switch A 


leaves the signal on all of the other 
circuits. If trouble develops at some 
other place the signal will sound and 
the proper panel will light up. 
Another switch A _ opposite the 
lighted panel will cut off the signal 
and turn on the pilot lamp for that 
panel, and so on. 

With this arrangement the oper- 
ator always has an indication of 
whether the signal is connected to 
all circuits. If the panel is in the 
normal position, awaiting an alarm, 
it will be entirely dark. If a signal 
has been given and the horn cut off 
that circuit, the pilot light will still 
be on, even though operation of 
switch or contact B has turned out 
the panel lamp. 

It will be seen that switch B is 
located at or near the machine to 
be protected, and may take the form 
of a knife or snap switch, a mercury 
switch, or a relay. A knife or snap 
switch will, of course, be operated 
manually by the foreman or operator. 
A mercury switch or relay will be 
operated by a thermostat, pressure 
switch, or other device. For example, 
a relay could be connected across 
the terminals of any electrical device 
to give a warning in the event of 
voltage failure, or excessive current. 


Mr. Steiner’s contribution has been 
awarded the $15 payment offered by 
the editors for the best Operating Short 
submitted during the past month. 


Filing Cabinet for 
Graphic Instrument Charts 


WALTER J. HoLMES, New York 


The problem of how to file charts 
from graphic instruments so that 
they will be properly protected and 
at the same time readily available 
for reference frequently comes up. 
It has been worked out in one large 
establishment in the manner shown 
in the illustration. 

The charts are placed over wooden 
pegs fastened to shelves in a large 
cabinet. These shelves can be pulled 
forward, or removed and placed on 
a table, if desired. 

This cabinet will accommodate all 
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charts taken during the preceding 


twelve months. Older charts are 
kept in a dead file. 


4 

Difficulty in packing an 
ointment—solid at ordinary tem- 
peratures—in tins was overcome 
by building electric heating units 
into the packaging machine. Now 
the ointment is heated to the 
point where it flows and neatly 
fills the tins. 


4 


Ingenuity Simplifies 
Punchpress Repair 
CHAS. H. WILLEY, Penacook, N. H. 


A heavy die is used for blanking 
and piercing a 23-in. diameter mag- 
net blank out of steel 0.075 in. thick. 
The stripper was actuated by pres- 
sure pins from a rubber buffer sus- 
pended from the die by a piece of 
pipe screwed into the bottom of the 
cast-iron die shoe. 

During a very busy period re- 
cently the threads in the die shoe 
stripped and the pipe and buffer 
dropped to the floor. To put things 
back as they were would have in- 
volved removing the die, enlarging 
and rethreading the hole in the shoe, 
and cutting and threading another, 
larger, piece of pipe. Therefore, 
the scheme shown in the sketch was 
worked out. 

As will be seen, it was necessary 
to use only a long piece of pipe, and 
make two adjusting rings. Two 
pieces of 3x10-in. plank were nailed 
together, placed on the floor under 
the die, and a hole cut for the slugs. 
The heavy rubber buffer was then 
placed on the planks. On top of it 
were laid the bottom pressure plate, 
with the new pipe, the adjusting 
rings, and the top pressure plate all 
assembled together. After this had 
been done it was merely necessary 
to screw up the adjusting rings. 
The time required to get the press 
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istribu ed E 


Take a walk through your 


plant during a dark Novem- 
ber day when glare and 
lighting deficiences are 
most evident. But don’t be 
content if, even then, your 
lighting appears satisfac- 
tory. 


Lighting deficiences, with 
their consequent effect on 
quality standards and pro- 
duction costs, are rarely ap- 
parent to the layman unless 
he has some standard with 
which to compare his light- 
ing... some guide to point 
out what to look for... 
some solution that illus- 
trates the answers to the 
problems of proper lighting 
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Stock-Bin Lite 


Skylight 
Reflector 


Silvered Lamp 
Diffuser 


950 Watt Com- 
bination Mer- 
cury and Incan- 
descent LamP 
Diffuser. 


Floor-Service 


TURNLOX 
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AMI 


Exclusively through Electrical 


for the various locations in 
his plant. 


Such a book has been pre- 
pared by Benjamin. To 
management, “A MANUAL 
OF FACTORY LIGHTING 
PRACTICE” gives a new in- 
sight into the breadth and 
scope of modern industrial 
lighting. To the operating 
executive it is a guide with 
specific working data for 
the betterment of plant 
lighting. Send for this 
Manual and check your 
lighting with the lighting 
standards outlined in it be- 
fore you are satisfied that 
your present lighting is as 
good as it ought to be. 
Mail the coupon today. 
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Wortn knowing about are the many new and improved 
types of lighting reflectors introduced by Benjamin 
during the past year. These latest developments solve 
many special lighting problems. For example, the Sky- 
light Reflector for inspection operations; the Stock-Bin 
Lite for stock room aisles; the Floor-Service Turnlox 
for safer, lower cost maintenance. Of further interest 
is the improved efficiency of Benjamin RLM Dome 
Reflectors and their porcelain enameled reflecting sur- 
faces so necessary to uniform and diffused lighting. 
See how these developments can be applied to improve 
your lighting by sending for a free copy of ‘‘A Manual 
of Factory Lighting Practice.”’ 




























To the Benjamin Flectric Mfg. Co. 


Des Plaines, Illinois 


Please Send Me a Complimentary 





Copy of Your New Factory Manual 









LIGHTING 
EQUIPMENT 
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in service again was about three- 
quarters of an hour. 

This emergency expedient worked 
so well that the die setter now uses 
it whenever he can. It is much 
easier than trying to attach a heavy 
buffer and pressure plates to the 
bottom of the die. Everything is 
supported from the floor and is easy 
to handle. 


ot 


When welding, be watch- 
ful of where pieces of molten 
* metal fall. They are a fire hazard. 


2 
Solder Pots 


on Casters 


Source, General Motors Truck & Coach 
Pontiac, Mich. 


A great deal of time is saved in 
soldering operations at General 
Motors Truck & Coach by mounting 
the solder pots on casters. Work- 
men in the wiring harness depart- 
ment have long sets to wire up and 
solder at the joints. These harnesses 





are assembled on benches. Each 
workman would either require sev- 
eral solder pots to be kept heated 
for his use, or else he would be 
forever walking back and forth. As 
it is, with his solder pot hooked in 
on an overhead plug, he moves it 
back and forth with him. 
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If You Need a Paint 
That Resists Acid Fumes 


C. C. HERMANN, Philadelphia 


Paint applied in chemical labora- 
tories and other places where con- 
ditions are severe often suffers de- 
cided depreciation in color within 
a short time. This is due, of course, 
to attack by acid fumes. The fumes 
then attack the underlying metal 
surface, which the paint is supposed 
to protect. 

I tried various kinds of paint for 
this service in an attempt to find 
one that would protect the metal 
surfaces, present a pleasing appear- 
ance, and have high light-reflecting 
quality. Aluminum paint has good 
light-reflecting qualities and serves 
well under some conditions. Certain 
acids, however, attack it readily. 
After about six months I noticed 
that it began to flake off, and the 
under side of the flakes were coated 
with iron oxide. This indicated that 
the acid fumes were penetrating the 
coating and attacking the metal 
surface. 

Eventually I hit upon the idea of 
protecting the paint film by a coat 
of clear Bakelite varnish. This ma- 
terial, although very smooth and 
glossy after application, darkens 
after a few weeks to an amber shade 
which is permanent. Altogether it 
seemed to be very satisfactory and 
was adopted. 

In preparing the surfaces for 
painting, they were’ thoroughly 
cleaned and all rust spots sand- 
papered. All of the old paint which 
had been affected by the acid fumes 
was removed. Pipes were given par- 
ticular attention. The surface was 
then given a coat of aluminum 
mixed in a Bakelite vehicle, followed 
by a coat of clear Bakelite varnish. 
This treatment was applied to all 
metal and wood surfaces. 

Cement and brick 
were given a coat of 
white enamel, fol- 
lowed by a coat of 
the Bakelite varnish. 

In four years there 
has been no apparent 
deterioration. 

The initial cost is 
somewhat higher than 
for ordinary paints, 
but when the long 
life is taken into con- 
sideration the cost of 
application is prepon- 
derantly in favor of 
the higher-priced alu- 
minum paint. 

Covering capacity 
of the aluminum 
paint is 800 to 1,000 
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33 Lubricant for the initial lubrica- 










This man is doing alone, in two hours, a lubricating 
job which formerly took two men six hours each! 








That’s the kind of savings the 
Liquid-Carbonic Company of 
Chicago introduced when they put 
a Model 6190 Alemite Electric 
Power Gun on the job of lubri- 
cating this eight-wide Super-Kleen 
Washer. 

Similar savings are being made 
in lubricating their 16-wide Super- 
Kleen Washer. Alemite No. 33 
Solidified Oil, which is highly 
water-repellent, is the lubricant 
used on both machines. It has 
proved its ability heel hones highly 
polished bearing surfaces not only 
during the wired “breaking-in’’ 
period, but also under sustained 
severe operating conditions. — 

uid Carbonic, the country’s 
ke manufacturers of <— 
, uses Alemite 





tion of all these machines. — 


There is an Alemite System, power or sanulle erated, to hel; YOU : i, 
money, and machines! agile Equipment ind. Atemite Sp ah o tees 
ghar are cutting lubrication, maintenance, and power costs for mar : 
: ey ery line th 14 — speeding oduction Pay protecting 

the facts now! Send for ur FRE copy of ¢t important manual 
coal Lubrication.” a by of 

ALEMITE —a Division of Stewart-Warner Corporation 
1870 Diversey Backwer, Chicago, Illinois es 
Stewart-Warner-Alemite Corporation of Canada, Ltd., Belleville, Ontario 


AB= Enjoy Horace Héide and his Alemite Brigadiers every Monday Evening CBS CiwdicaCoask 
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ALEMITE—A Division of Stewart-Warner Corp’n. 
1870 Diversey Parkway, Chicago, III. Dept. K 


~ Network, See local papers far ti time of siti: 


2 eee 
Please send my FREE copy of your new manual, 
“‘Alemite Controlled Lubrication.”’ 


Name. 
- 


REG. U. S. PAT. OFF, 


WORLD’S LARGEST MANUFACTURERS OF 
LUBRICATION PRODUCTS 


Address 


City State 


Firm Name 
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sq. ft. per gallon, as compared to 300 
to 500 sq. ft. per gallon for ordinary 
paints. 


& 


Make it a strict rule that 
broken bottles, or any other 
broken glass, are never placed in 
waste paper cans. 


ce 


Making Floor-Plan Templets 
Stay Put 


S. J. Fecut, In Charge Methods and 

Time Study Department, Bauer & Black 

Division of the Kendall Company, 
Chicago 


Revising factory layouts necessi- 
tates considerable shifting of tem- 
plets on the floor plan. If the tem- 
plets are held in place by pins, as 
they usually are, the plan sheet must 
be backed by a wood board and is 
rather awkward to carry around or 
cover up. Furthermore, pin-held 
templets tend to swivel around and 
are difficult to reposition. 

These difficulties may be overcome 
by using heavy paper templets and 
applying to the underside of each a 
drop or two of rubber mass solution. 
This solution may be made by put- 
ting a strip of surgical adhesive tape 
in a small bottle filled with carbon 
tetrachloride and allowing the two 
to stand until the solvent has dis- 
solved some of the rubber mass. 
After the solution has been applied 
to the templets the solvent evapor- 
ates, leaving a sticky mass which 
will hold them in place on the plan. 

This method of keeping the tem- 
plets in position permits the plan 
to be removed from the board and 
carried around conveniently without 
disturbing them. Also, templets may 
easily be moved to a new position. 


Ss yz. ecial Notice 





$15 will be paid for the 
best Operating Short sub- 
mitted during the month 
of November. The Editors 
Other 


Shorts accepted will be 


are the judges. 


paid for at attractive rates 
LEAL 
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So You Won’t Forget Where 
The Fire Extinguisher Is 


EMIL J. Novak, Omaha, Neb. 


Some means of making it easy to 
find fire extinguishers when they are 
needed is highly desirable. One of 
the simplest schemes involves mount- 
ing them against a _ background 
painted in special manner to call 
attention to their presence. 

A large circle painted diagonally 
with broad black and white stripes, 
and forming the center of a white 
square, will stand out prominently 
against any background. 

If desired the type of the extingu- 
isher, or the name of the fluid in it, 
may be painted beneath the circle. 








Clip for holding 























Clamping Rings Hold Split 
Pulley Firmly on Shaft 


FRED Cou.Ltas, Leeds, England 


When it became necessary to place 
a grooved pulley on a crowded line- 
shaft one of special design had to 
be made up. The sketch shows how 
it was constructed and tightened on 
the shaft. 

After the pulley had been turned 
up on a lathe, grooves A and B were 
cut in the sides. Groove A was 
made wider than B for a reason that 
will be explained later. Clamping 
rings, C, were next turned to fit 
groove B, and a segment cut out so 
they would pass over the shaft. The 
pulley was then sawed in two and 
drilled and counterbored for the 
socket screws D, which turn in 
tapped holes in the clamping rings. 

When putting the pulley on the 
shaft the two halves were turned so 
as to bring one half of groove A and 
one half of groove B on each side. 
The split rings were slipped over 
the shaft and into the grooves, and 
the screws tightened to clamp the 
pulley firmly. 

Although it might be thought that 
cutting the rings would weaken them 





Groove B Split ringC 







































i 7 
Wide groove,A Socket screw D 








this is actually of no consequence 
because they are confined to the 
grooves and thus prevented from 
springing. Groove A was made 
wider than B to make the clamping 
action of the rings possible. 

There are no projections on the 
pulley, it is well balanced, and the 
rings have sufficient clamping action 
to hold it rigidly in place. 


4 


Determined to stop eye 
injuries, one plant reduced them 
from 103 in one year to 2 the 
next. 
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Wrapping Cables 
Prevents Fire Spreading 


H. §. KNow.ton, New England 
Editorial Representative, Boston 


Because cable ares produce severe 
heating which threatens in many 
instances to spread beyond the or- 
iginal trouble point, the Associated 
Factory Mutual Fire Insurance 
Companies, Boston, is advising in- 
creased attention to preventive mea- 
sures in both old and new installa- 
tions. 

Selection of cables provided with 
flame-retardant outer coverings is 
recommended for general practice. 
Where old cables having combus- 
tible, exposed insulation are used the 
favored method of fireproofing is to 
wrap each cable with 2-in. asbestos 
tape applied with a 50 per cent lap 
and then thoroughly saturated with 
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FOR WATER SUPPLY 





Goulds Multi-Stage Centrifugal Pump delivering 700 g.p.m. at 300 ft. head 
at Hampden Reservoir, Reading, Pa. Hundreds of similar installations in 
all types of industrial plants are giving efficient trouble-free service. 


GOULDS MULTI-STAGE 
CENTRIFUGAL PUMPS 


Because of high efficiency—the result of over half 
a century devoted to progressive improvement in 
design—because of fine materials, careful workman- 
ship and durable construction, Goulds Multi-Stage 
Centrifugal Pumps have set unequalled records for 
low-cost-per-gallon pumping—for trouble-free service 
over long periods. 


Available in capacities from 40 to 2000 g.p.m. for 
heads up to 850—feet—in bronze fitted, all iron and 
all bronze construction—these high efficiency pumps 
find wide application for general water supply, pres- 
sure service, circulating systems, unwatering and 
many other uses. Write for Bulletin No. 201 giving 
complete information. 
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a thin solution (sp. gr. 1,489 of 
silicate of soda. . 

In numerous cases such $¥rap- 
ping has confined the effects of*Short 
circuits or heavy grounds to very 
limited areas, allowing service to be 
restored quickly, if interrupted. The 
illustration shows the value of cable 
wrapping in a New England factory 
where an arc produced severe heat- 
ing over an area about 4 ft. square, 
but since the arcing was confined 
to one or two cables which were in 
trouble, a disastrous shutdown was 
prevented. 


Wherever an_ operator’s 
failure to set controls’ precisely 


“may cause him to be injured, 


should be _ in- 


locking devices 
stalled. 


ce 


Automatic Magnetic Brake 


for Small Motor Drives 
JACK BEATER, Fort Myers, Fla. 


Practically instantaneous stopping 
is highly desirable on many small 
machines such as coil winders and 
counters. Where the turn count must 
be exact it is particularly advan- 
tageous to avoid run-over that must 
be unwound by hand. The simple 
brake shown in the illustration was 
installed on a small machine for 
winding motor coils and_ trans- 
formers. 

The first step was to fit a small 
brake drum to the motor shaft. It 
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was turned from a flat pulley, and 
placed between the V-grooved drive 
pulley and the motor housing. Then 
a i-in. brass strip was formed to 
fit around one-half the circumfer- 
ence of the brake drum. The lower 
end of the brake shoe was hinged to 
the motor base. An eye was put in 
the upper end to réceive the hook 


_| of the coil spring, which is adjust- 
*| able for tension and holds the shoe 


tightly against the drum when the 
motor is not running. 
In winding the brake release coil 
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me - - + BELT £2 on 


COLONEL CLIPPER BACKS THE LINE 


“In football,’’ Colonel Clipper says, They grip ’em, hold ’em, make ’em spin, 
“Kast backfield men are fine; Keep going, day and night. 
But backs, to reel off winning plays, 


o . cer y IT , 
Must have a fast, strong Jive. They outlast belts! They /o// the pace 


That clears your order books; 


‘Likewise, in factory or shop, That’s why three plants in four now lace 
The /ine’s your major need; Their belts with Clipper Hooks.”’ 
a ee eee Let Colonel Clipper back YOUR line! 


Unless your de/t-lines speed. ’ se 
y ‘ik, Watch output figures ‘‘rise and shine’’! 





£8 fg Pras “1s : ant 
Ihat’s where my Clipper Hooks come In. Clipper Belt Lacers and Belt Lacing Hooks, in all 
I hey lace belts supple, tight; sizes, are stocked by your nearest mill supply jobber. 


CLIPPER BELT LACER COMPANY, GRAND RAPIDS, MICH., U. S. A. 


COPYRIGHT 1937, CLIPPER BELT LACER COMPANY 
1 
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a size of wire and number of turns 
were chosen that would pass the 
current required by the motor with- 
out undue resistance loss. As will 
be seen, this coil is connected in 
series with the motor. 

The flat iron armature, hinged 
close to the poles of the U-shaped 
magnet, provides a maximum airgap 
of about 4 in. When the coil is 
energized by the motor current, the 
| armature is pulled against the 
magnet poles, the brake is released, 
and the motor runs freely. 

A foot switch controlled by the 
operator starts the motor and re- 
leases the brake at the same instant 
When the switch is released the 
current to both motor and brake coil 
is cut off, and the coil spring im- 
mediately sets the brake. 

If desired, the magnet could be 
wired in parallel with the motor, 
with only a modest increase in oper- 
ating current. 
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VSECCE. v3 Don’t stand in front of 
yee *6 seee/ hand trucks being loaded. If the 
RT Sa ee, -o4 _load is not placed squarely on 
aot ES ye the truck it may cause the truck 
mee 
4 





to shoot forward. 
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Ground Wire Protects 
Pole Line from Lightning 


GALVANIZING 
S. H. CoLEMAN, Roanoke, Va. 


€ 6 

a double thick—longer life Overhead pole lines, alone or in 
lf conjunction with underground 

eee at no extra cost: cables, are used in many plants for 
PAGE—America’s first woven wire fence—since 1883—offers another great | electrical distribution. One disad- 
advance in fencing—P-12 Galvanizing. vantage of such lines is that light- 

PAGE P-12 Galvanized Fencing, identified by the label shown above, is ning is likely to cause trouble in the 
guaranteed to withstand a minimum of 12 one-minute dips by the Preece 
Test—the accepted method of determining galvanizing uniformity and 
resistance to corrosion. 

The 12-dip guarantee is the highest known to the industry. Most former 
fabrics would withstand less than half this number of dips. PAGE P-12 
Galvanizing applies not only to fence fabric, but to fittings, top rail and 
wing-channel line posts as well. Specify PAGE P-12 fencing for double- 
thick galvanizing, longer fence life—at no extra cost. 


5 SUPERIOR FENCE METALS | 


Since various atmospheric conditions require especially resistant metals, PAGE FENCE 
is offered in 5 superior metals to meet every condition in fencing—Page P-12 Copper- 
bearing Steel, Page-Armco Ingot Iron, Page-Alcoa Aluminum, Page-Allegheny Stainless 
Steel and Page genuine Wrought Iron. Metal best for location impartially recommended. 


+. es iy 

92 Association Members 

92 Page Fence Distributors with complete responsibility in fence erection and service, Ground F446 
estimates and consultation are located conveniently throughout the United States — connection 
associated to serve you wherever you are. 


FENCE FACTS FREE 7 


Mail coupon below for nearest Page Fence Distributor’s name 
and free copy of informative booklet, ‘‘Fence Facts.”’ 

Page Fence is a product of the Page Steel & Wire Divi- 
sion of American Chain & Cable sient Inc. 


PAGE FENCE ASSOCIATION, sila: F-I1, Bridgeport, Connecticut 


Please mail me new Free Booklet, ‘Fence Facts’’ and name of nearest associated Page 
Fence Distributor. 
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@ With Farval on the job, no bearing will suffer 
from lack of lubrication. Because each point on 
all Farval-equipped machines is served positively, 
correctly, regularly—from one safe, central point. 


With hand lubrication, remote bearings may be 
neglected or passed up altogether—but the Farval 
Centralized System reaches all and misses none. 


The Farval System is a mechanical method of 
delivering clean lubricant from a central station 
under high pressure to a group of bearings, in 
exact, measured quantities. Operation is con- 


stant and positive, regardless of the number of 
bearings in the system, and not a bearing is missed. 


Farval quickly pays for itself by eliminating loss 
of time in production; by reducing. rejections 
of product due to faulty lubrication; by savings 
in power; by increased life of bearings and pro- 
longed life of equipment. 


Send for a nearby Farval Lubrication Engineer. 
He will bring valuable information and technical 
data. The Farval Corporation, 3256 East 80th 
Street, Cleveland, Ohio. 


Affliate of The Cleveland Worm & Gear Co., Manufacturers of Automotive and Industrial Worm Gearing 





FARVAL 


CENTRALIZED SYSTEMS OF LUBRICATION 
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THE FAIRBANKS CO. 


Hand Trucks, Dart Unions, Valves and 
Wheelbarrows 
401 Lafayette St., New York, N. Y. 
Boston, Pittsburgh — Distributors in 
Principal Cities 
——$soer ee 
Factories: Binghamton, N. Y.; Rome, Ga. 
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' way of burnouts and interruptions. 
Lightning arresters and surge-proof 
| transformer equipment will do much 
'to eliminate these difficulties, but 
'where conditions are severe and 
'delicate control equipment is_ in- 
| volved, more comprehensive protec- 
‘tion is often desirable. 

In one large plant, for example, a 
three-phase, 2,300-volt pole line 
served an isolated pumping station 
for the water supply. All other 
plant distribution circuits were run 
underground. Lightning surges on 
| this one line caused so much trouble 
| both in the generating station and 
at the pumping plant that serious 
|consideration was given to running 
|this feeder underground. Due to 
| the length, this would have been 
i very costly. 

Eventually it was decided to try 
one more method of protecting the 
overhead line. Accordingly, an over- | 
head wire grounded at each pole to 
a buried counterpoise was installed, | 
as shown in the sketch. Since the | 
installation of this protection four 
years ago there has been no further 
trouble from lightning, and the idea | 
of putting the line underground has 
| been permanently abandoned. 


. a 
| 
| 











Aluminum paint on cop- 
per busbars acts as a preservative 
when the busbars are subject to 
destructive atmospheric condi- 
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Heat and Pressure Save 
Time in Altering Conveyor 
K. B. HUMPHREY, Sayreville, N. J. 


After the belt on a_ portable, 
motor-driven, coal conveyor wore out 
it was found that the spare belt was 
a fraction of an inch too wide to 
fit properly on the track. If it had 
been used, the wear on the edges | 
would have been excessive and the 
useful life seriously shortened. 

In order to avoid ordering another 
new belt, with the attendant delay, 
it was decided to widen the belt 
track by } in. 

The guides on the conveyor were 
fastened together with }-in. tie rods 
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WIRE 


Round—Flat—Half Round 
Straightened and Cut 
Shape Wire 


HIGH CARBON SPRING 
OIL TEMPERED — LOW CARBON 
BASIC OR BESSEMER 
WELDING WIRE RODS AND COILS 
@ 
Sizes 1/2” to No. 40 WM Gauge 
(.007)—AIl Finishes 
€ 


Wire for Practically All Purposes and 
Requirements also SCREEN WIRE 
CLOTH 
e 
Highest Quality and Service 
Guaranteed 








€ 
Established 31 Years 





Company 
Fostoria, Ohio 


Representatives and Warehouses in practically 








all principal cities 











STOP CORROSIVE 
WEAR WITH PYROIL 


CUTS OPERATION COSTS 


Corrosion cannot attack frictionized 
metal parts where Pyroil is used. 
Serious wear is stopped or offset. 
Costly shut downs and _ repairs 
avoided. Operation speeded, main- 
tenance costs reduced. Pyroil re- 
duces friction and temperatures. 
Often completely solves an other- 
wise insurmountable lubrication prob- 
lem. Sold, used, the world over. 


— 


wet ees 


FREE LABORATORY COUNSEL 


Write, telling us your particular 
problem. No obligation whatever. 
Manufactured and guaranteed by 


Pyroil Company, 504 LaFollette Ave., 
La Crosse, Wisconsin, U. S. A. 


which were riveted in position. It 
was obvious that it would take con- 
siderable time to cut off the rods, 
turn down the ends, and then re- 
rivet them; so another scheme was 
worked out. 

A small screw jack was placed 
between the belt guides and a slight 
pressure put on. Then a torch was 





used to heat the tie rods to a low 
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AIR CELL INSULATION 


For temperatures up to 300° F., 
K &M Air Cell is one of the most 
satisfactory and inexpensive heat in- 
sulators you can use. Comes both as 
pipe insulation in sections, and in 
blocks. Made of alternate layers of 
corrugated and plain asbestos felt, 
firmly bonded together. It is sup- 
plied with a wrapper strip that acts 
as a hinge so that each section can 


be snapped right on the pipe. 


Like every product in the K & M 
line, K & M Air Cell Insulation has 
behind it more than 60 years’ ex- 
perience in manufacturing asbestos 
and magnesia products. The most 
rigid quality-control assures you 
durability, uniformity and excep- 
tional physical properties. The line 
is complete, and is specialized for 
the needs of each plant. 


Send for information 





Air Cell Insulations in sections and blocks e “Featherweight” 85% Magnesia Pipe Insulation, 
Blocks and Lagging e Asbestos Pipe Insulation in sections @ Asbestos Insulation in sheets and 
blocks @ Asbestos Insulating Cements e Asbestos Packings: rope, cord and sheet ¢ Asbestos 
Gaskets, Gasket Tapes and Cloth e Friction Materials. 


Underline the products on which you want full information and mail this coupon today. 
















Name of Firm 





Address a 


KEASBEY & MATTISON coset pana 
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Ax\\ : 

al Walker- -Turnet Co., aa 

ti r owet om ca ener is 
: ae : owet tools 077 gi 

ie ne ch, engineering and p 

d saw and 


service. 


So 


be 
a AY 
For Carpenter Shop, Pat- 
tern Room, Shipping and 


Packing Departments, 
General Maintenance ... 






Com- 
plete with 
Y, h.p. motor 
unit, cast iron 
stand, guard and 
splitter, “kick back 

pawls.”’ (10” model 
with 1 h.p. motor — 
$140.25 complete) 


DIRECT MOTOR DRIVE SAVES 40% 
POWER LOSS 


On This Walker-Turner 8” Tilting Arbor Saw 


$98.45 


without extension tables 



















1 


Full 2” cutting capacity and the new in front of the blade. Precision ball 
Walker-Turner Direct Motor Drive (gear- bearings. 

ed) means that this saw will handle most Many other quality features worth your 
of the lumber your departments use. The close examination. Your nearby Walker- 
Tilting Arbor means that heavy or unwieldy Turner dealer will supply you promptly, 
pieces can be easily handled—the table is or send for descriptive literature. Walker- 
always horizontal. Makes angle cuts to Turner Co., Inc., 33117 Berckman St., 


45°. Big table, with plenty of room Plainfield, N. J. 


WALKER -TURNER 


inesrtd. POWER TOOLS 








red heat and the guides were spread 
the desired 4 in. by stretching the 
rods. This operation was quickly 
performed on the six rods in turn 
and the conveyor was put back in 
service with little lost time. 


oe 


One plant installed a die- 
sel engine to drive a 16-kw. 
generator and a 10-ton ammonia 
compressor, reports savings of 
$110 per month. 


Fe 


Chain-Operated Switches 
Replaced Stop Buttons 


GILBERT LINDGREN, Electrical Foreman 
Hudson Valley Fuel Corporation 
Troy; N. Y. 


Usually the tendency in plants 
is to put in electrical methods of 
remote control, rather than mechan- 
ical. Recently we considered that it 
would be an advantage to reverse 
this process. 

We operate a number of conveyors. 
Each was formerly equipped with 
twenty emergency stop _ buttons. 
Maintenance of these buttons and the 
long circuits to which they were con- 
nected was a sizable item in both 
time and expense. 

These stop buttons have now been 
replaced by switches in the motor 
control circuit that are opened by 
pulling on light but strong chains 
suspended over and running along 
the length of the conveyors. This 
arrangement gives us just as good, 
perhaps better, protection under our 
conditions, and has reduced the work 
of the maintenance crew. 


Electric Heat for 
Isolated Factory Office 


SourRcE, General Electric Co. 


How to heat a shop office without 
overwarming an adjacent shop by 
forcing the steam system above the 





point of economical use? This office 
of a New England manufacturer is 
at one end of a building and has 
one radiator. It has a main section 
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MEN DO THE —_ OF 
Ca A 
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Tests show that on the average five men can do the work of 
six... not once in a while but every time, if they use Nicholson, 
Black Diamond or McCaffrey Files, 

For the most exacting file tests ever devised show that these 
files are uniformly high in their ability to remove stock... that 
1 | the performance of one represents faithfully the performance 
of thousands of dozens, 


Now ... while skilled labor shortage makes it necessary some- 
times for five men to do the work of six, use the files that will 
Nicholso 


f 
help them do it every time. hol 
McCaffrey . . . fastest cutting .. . uniformly high in perform- 
ance. At Mill Supply Dealers’. Nicholson File Company, 
Providence, R. I., U.S. A. 


—_— A FILE FOR EVERY PURPOSE 


n, Black Diamond or 









DURABILITY 


FOR INDUSTRIAL FLOORS 


@A permanently smooth and trouble- 
free floor surface may be secured 
economically by installing ACME 
FLOORSTEEL. The small mesh pro- 
vides _ steel-rail for truck 
wheels, preventing cracks, ruts and 
holes and the consequent high mainte- 
nance expense. The quiet, non-skid 


support 


surface cannot wear any faster than 
the tough steel itself. 

ACME FLOORSTEEL may be quickly 
and economically installed in new 
floors or in resurfacing present floors. 
Imbedded flush with the top surface 
in concrete or other suitable material, 
Floorsteel provides permanent protec- 
tion. Furnished in standard one-piece 
rolls 25 ft. long, 473” or 60” wide. 
Special sizes furnished at no extra cost. 
A section and complete _ in- 
formation will be 
forwarded for your 
. inspection. Send the 
today and 
find out how little 
ACME FLOOR- 
; STEEL in 
terms 
trouble-free 


a | SAY, 
ACME FLOORSIEEL 
UW 


ACME STEEL COMPANY, 

2831 Archer Ave., Chicago, IIl. 

( ) Send me the folder giving complete in- 
formation about ACME FLOORSTEEL. 


( ) Send me a free sample section of ACME 
FLOORSTEEL. 


sample 


» coupon 





costs 


of years of 





fis service. 


Name . 
MRAVOSS nsscsccs 
‘emai A 
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(9x12 ft., an ell 4x12 ft., and a 7 ft. 
18 in. ceiling. 

A 5 kw., 220-volt electric air heater 
|in a basement storeroom under the 
‘floor of the office provides the solu- 
tion. Warm air is discharged into 
|the office through a 10x 12-in. reg- 
iister which is directly over the 
heater. Approximately 7 ft. distant 
is a cold-air return register. This 
arrangement provides for satisfac- 
tory circulation. 

In the fall and spring, before it is 
necessary to start the steam system, 
electric heat suffices for the office, 
}and in winter supplements the other 
heating. 








‘Cold Bath Speeds 
Paraffin Coating Operation 


Source, Maumee Color Company 
Maumee, Ohio 





To set the paraffin on coated paper 
|packets for oleomargarine color, this 
|concern has installed a cooling sys- 


item that employs an air-cooled con- 


‘densing unit. The unit provides 
'water at 40 deg. in a trough im- 
| mediately behind the paraffin bath 
|through which the paper travels. 
| With production often reaching 125,- 
/000 packets a day, it is necessary 
to maintain close temperature con- 
trol so the paraffin will cool rapidly 
and the package sections will not 
stick together when packed. 

This 1/3-hp. machine replaces 175 
lb. of ice-melting per day. Mechan- 
ical refrigeration is used because 
with natural refrigeration bacteria 
growth often became objectionable 
in the bath. When the ice was low 
in the tank a mold formed which 
tainted the paraffin. This in turn 
tainted the color and produced a 
moldy taste in the oleomargarine 
when colored with powder so af- 





Questions and Answers 





Setting Anchor Bolts in 
Old Foundation 


A 150-ton ice machine is to be 
installed on the same_ concrete 
foundation used for the smaller 


machine which it replaces. We plan 
to enlarge the foundation by pour- 
ing more concrete around it, but it 
will be necessary to set some more 
anchor bolts in the old portion. How 
to place and anchor them for maxi- 
mum strength is a problem that 
we have not yet solved. The old bolts 
are 13 in. in diameter and extend 
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MAKES TRUCKS 


Glide 








Pour Bond's new 36-A Casters 
under your trucks and they’ll glide 
across your floors like a champion 
skater across smooth ice. They'll 
take sharp bends with the ease of 
a veteran polo pony. Smooth han- 
dling, smooth swiveling are engi- 
neered into these casters. 

This new caster is just one of the 
many that are Bond-designed for 
specific jobs. Get Bond’s Truck 
Caster Catalog — the book that has 
shown hundreds how to fit the cas- 
ter to the job. If you haven't time to 
dictate a note, just tear out this ad 
and write your name and address 
on the margin. 


BOND FOUNDRY & MACHINE COMPANY 
MANHEIM, Lancaster County, PENNSYLVANIA | 
617 Arch St., Phila.; 30 Church St., N. Y.C. | 
Bond Engineering Works, Ltd., Toronto, Can. 










Machinery 


ansmitting 
wer Tr ¢ less cost. 


Bond Po power © 








from 83 to 4 ft. into the foundation. 


delivers more 
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Here’s a Freyn-Design Pressure Burner 
installation in a Southern Steel Mill. 


These burners are designed to use 
blast furnace gas in hot blast stoves, 
which, in turn, heat the air for the 
blast furnace. Gas is delivered to the 
nozzle which conducts it to the hot 
blast stove, after a motor-driven Vano 
blower forces air into the central por- 
tion of the nozzle for supporting com- 
bustion of the gas. A variable speed 
motor controls the required volume of 
air for the gas available. 


ad here's the Clark “3C” 
Automatic Control! 


1sters 


glide The regulator, at left center, de- 
“ termines the rate of gas flow, 
hey'll Prieto Metl-toMere) etie) (Me @-secCodl Bb eeles Co) g 
ase of which drives the contact arm at 
) han- the right. The contact arm con- 








— trols the motor speed, because 
‘oe each gas flow or gas pressure de- 
ne poet mands a definite motor speed, 


Truck fo tele Miele) ed-t-jereslottele Mest mm ce) (reel 


at has Clark ’3C” controls meet these 
«s pay and other exacting demands in 
— 7 all lines of industry. Precision 
; oad sts able le (-YoMereset-Sbartest (oss Mem (-1-3(-Tel 
materials — modern engineer- 

ing — careful supervision — 

high standards of workmanship 

— all contribute toward mak- 

ing “3C” control apparatus give 

dependable service for con- 

sistent continuous production. . 























CONTINUE TO ROLL 
with CLARK CONTROL 
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@ There’s safety for your men on walks of Steelcrete 
Expanded Metal. It is a diamond mesh with the strength 
of solid steel, non-skid, self-cleaning and offers no 
obstruction to light. This Steelcrete fabric is expanded 
from 1%” plate with 2’’ x 6” diamonds; supplied in 
widths of 1614”, 2414” and 4814""—plain, painted or 
hot galvanized. Send measurements for complete esti- 
mate covering all materials including angle supports, 
railings, etc. The installation of Steelcrete cat walks is 
simple, the cost is low, and there is practically no 


maintenance. 


A FULLY ILLUSTRATED CATALOG 
will be sent you on request, show- 
ing the application of Steelcrete 
Expanded Metal Fence to all types of 
commercial fence enclosures. 


WHEELING, 


Branch Offices ar 


Ssicago’ ® Cincinnati © Cleveland @ P 





EXPANDED 
WEST VIRGINIA 


J Wearenouses 
ittsburgh © Philadelphia © Boston © Buffalo © Houston © Atlanta 
330 West 42nd St., New York. NY 


‘save, 1b | 
499498 en: 


METAL COMPANIES 











We should like to have the recom- 
mendations of other readers on the 
best way to handle this job.—E.C. 


ANSWER TO E. C. 


HEN SETTING a new gas en- 

gine on an old foundation it was 
found that some of the bolt holes came 
within half a diameter of the old ones, 
whereas others were 38 in. off. 

It was realized that it would be 
difficult to punch holes adjacent to 
the old bolts, with a hammer and 
star drill; so a motor-driven bench 
drill was clamped into place about 
3 ft. above the foundation surface. 
Instead of using an ordinary drill to 
pierce the concrete of the old base, 
a core drill such as is used in sampling 
rock formations was improvised. 

This drill consisted of a 36-in. length 
of extra-heavy, 3-in. pipe, with the 
lower end cut into a series of saw- 
toothed notches, as shown. These 
formed teeth were faced with a hard 
metal, Stoodite, fused on with a torch 
to a depth of 3 in., which gave ample 
clearance for the drill and passage 
for the cooling water. Inside the 
upper end of the pipe was welded 2 
2-in. collar into which successive sec- 
tions of 2-in. pipe notched to be driven 
by a dog on the drill-press collar could 
be screwed. Since the feed of the 
drillpress was 14 in., and the holes 
were to be drilled 36 in. deep, four 
drive nipples, one 6 in. long and the 
other three 12 in. long, with collars for 
connecting, were used for sinking the 
holes to the required depth. 

A flow of water into the hole 
through the pipe and out around the 
bit washed the cuttings out and kept 
the cutter cool. The core left within 
the drill caused no trouble. If it 
broke into sections it merely piled up 
in the pipe. When it remained intact 
until the desired depth had _ been 
reached it was broken off after the 
drill had been withdrawn. 

Where a new bolt nearly coincided 
with an old one, the drill was run 
down around the old bolt and the 
washer on the head was simply milled 
through by the hard-faced cutter. 

After being drilled to the required 
depth the holes were filled with water, 
allowed to soak for 24 hr., and then 
blown out with compressed air and 
the bolts inserted. On this job the 
upper half of the bolts was incased in 
a section of heavy steam hose. The hole 
was filled with a neat cement grout. 

Use of hose on the upper part of 
the bolts permitted slight lateral mo- 
tion of the threaded end, for accurate 
registry with the holes in the engine 
bedplate. Where greater flexibility is 
desired, the rubber sheath may ex- 
tend the full length of the bolt, using 2 
heavy disk or washer at the lower end 
to give additional holding power. 

A test made before the engine was 
set showed that a bolt in such 2 
grout-filled hole as described would 
part under tension before the grout 
pulled loose. 


ELTON STERRETT, Longview, Tez. 
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How Job Insurance Works 


Under the LaFollettes’ leadership, 
Wisconsin enacted the first State Un- 
employment Compensation Act in this 
country. A conscious effort was made 
to be as fair as possible to employers. 


FACTORY MANAGEMENT and MAINTENANCE 


The law provides for individual em- 
ployer reserves, which means that Wis- 
consin employers pay unemployment 
benefits only to their own workers— 
and not to the other fellow’s. 

Wisconsin employers are generally 
satisfied, and employers elsewhere are 
closely watching the Wisconsin law. 
Incidentally, it has served as a model 
for the Nebraska law, which differs 
from it on only one major point, and 
it has been copied in part by Indiana, 
Kentucky, South Dakota, Oregon, and 
Vermont. 

The Wisconsin law became effective 
July 1, 1934, and benefits have been 
payable under it since July 1 of last 
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INLAND 4-WAY FLOOR PLATE 
Means Safety Undec Foot 


Floors are part of the production equipment of your plant. Men and materials 
must move over them constantly. Making them safe against the most common 
of plant accidents (falls over level surfaces) also speeds up production—in- 
creases efficiency. Write for Inland’s new interesting booklet on how and 
where Inland 4-Way Floor Plate fits into new plant construction and old plant 


repair and modernization. 


SHEETS e STRIP e TIN PLATE @ BARS e PLATES e STRUCTURALS e 


PILING e RAILS AND ACCESSORIES 


INLAND STEELCO. 


General Offices: 38 South Dearborn Street, Chicago, Illinois 





+ Offices in: Detroit—Kansas City- Milwaukee “St. Louis —St. Paul 





year, the first payment having actual- 
ly been made on Aug. 17, 1936. A 
worker unemployed for three weeks is 
entitled to one week’s benefit for each 
four weeks he has worked. His aver- 
age weekly earnings are computed by 
dividing his total wages during the 
calendar year by the number of weeks 
worked. This figure is then divided 
by two, since the law provides that 
the benefit rate shall be at least one- 
half the average weekly wage, and 
the resulting figure is lowered or 
raised to the next even dollar, depend- 
ing upon whether it is more or less 
than $10. If it is $10.90, the worker 
receives a check for $10. If it is 
$9.10, he likewise receives $10. 

The law differs from the Nebraska 
act by providing that a worker whose 
wage has fallen below his weekly aver- 
age for three weeks is entitled to par- 
tial compensation. This tends to keep 
industry and commerce turning the 
wheels when they might otherwise cur- 
tail operations. Obviously, it is the 
least desirable part of the act from 
industry’s point of view, and it is the 
one causing most grumbling. 

An employer becomes subject to the 
act when he has employed eight or 
more persons over a period of 18 weeks. 
His contributions, amounting to 2% of 
his payroll, start from the beginning 
of that calendar year. Benefits are not 
payable to his employees, however, un- 
til he has been subject to the act for 
24 months, and a reserve fund has been 
built up. The act now covers about 
450,000 workers for 7,400 employers. 
The accounts of 4,300 employers have 
run the necessary 24 months. 

Up to this week, 51,619 workers had 
received 175,956 benefit checks for 
$1,049,882.88, drawn from 2,437 em- 
ployer accounts, and the net reserve 
fund balance was $24,729,627.84. 

Current criticism turns chiefly on 
the point of partial unemployment 
compensation. But the big question 
is what would happen to their reserve 
funds in another depression. Raush- 
enbush and the LaFollettes hope to 
have a fat reserve fund before then. 

Business Week 
a 


War on Dust and Fumes 


A plan of medical and engineering 
research to combat industrial diseases 
due to dusts and fumes, potential peril 
to the health of more than a million 
workmen, is announced by the Air 
Hygiene Foundation. 

This organization, with headquarters 
at Mellon Institute, Pittsburgh, is also 
opening a drive for broader support 
from industry to help this research. 
Approximately 170 firms, representing 
mining, metals, foundries, glass, refrac- 
tories, ceramics and kindred industries 


are now affiliated with the Foundation, 4 


a non-profit, scientific organization. 
Studies are to be made at Saranac 
Laboratory, Harvard School of Public 
Health, University of Pennsylvania 
Hospital, Singer Memorial Laboratory, 
and Mellon Institute, and work is to be 
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Above is shown Catalog No. 99236, 
both open and closed. Note the rugged 
. the compact, simple con- 
struction of the switch unit... 
the generous wiring space at both top 





100 Years of Manu- 
facturing Experience 
is back of every Colt 








13 


TAME 
the toughest job! 


Dust, lint and water make life miserable for 
a Safety Switch . . . and so do steam and 
chemical vapors. It takes more than an 
ordinary switch to stand up under these 
conditions ... and deliver dependable, 
trouble-free service year in and year out. 
But in these rugged Colt-Noark Weather- 
proof and Dust-tight switches you have 
a switch that is designed for just this type 
of abuse. 


Next time you have a job that looks par- 
ticularly tough, put in these hard-boiled 
Colt-Noarks . . . they’Il tame it! 


Cott NOARK 


— Dust Proof and Weatherproof Switches. 


AVAILABLE with fusible and non-fusible DUALBREAK mechanism 

. . . With quick-make, quick-break and interlocking covers. Either 
cast iron. or cast aluminum cabinets . . . with covers securely fastened 
by extra heavy corrosion-proof eye-bolts and wing nuts. The metal 
handle operates in dust-tight bearings . . . and heavy rubber gaskets 
seal joints between the cover and the case. Tapped conduit holes are 
provided at top and bottom. 


Heavy Duty Switch Mechanism . . . 230 and 575 Volts A. C. and 250 
and 600 Volts D.C. Listed as standard by Underwriters’ Laboratories, 
Inc. The mechanism is completely sealed .. . built for a lifetime of 


safe, dependable service. For full information write to 


COLT’S PATENT FIRE ARMS MANUFACTURING CO. 
ELECTRICAL DIVISION HARTFORD, CONN. 


H. B. Squires Co., Pacific Coast Representative 


COLT-N Oy:4545¢ oe York 


SWITCHES 


Chic ago 


INDUSTRIAL CONTROL EQUIPMENT a8 OF) at)  illaes cdo 
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undertaken in cooperation with the 
U. S. Bureau of Mines. The research 
will seek to discover: 

1. Basic knowledge essential to de- 
termine the cause and prevention of 
diseases attributable to dusts and other 
industrial air pollutants. 

2. What the employer must do to 
safeguard the health of his workmen 
and to protect himself against false 
damage claims. 

3. Curtailment of the health hazards 
inherent in silica. 

4. More practical information in the 
field of chest X-ray. 

5. How to reduce the high pneumonia 
rate in smoky atmospheres. 


FACTORY MANAGEMENT and MAINTENANCE 


Approximately 4,000,000 workmen 
are exposed to non-metallic mineral 
dusts in this country, according to U. S. 
Public Health Service estimates. Not 
all this number are exposed to injurious 
quantities. However, this figure does 
not include various other forms of air 
pollution, such as metallic and organic 
dusts and poisonous fumes and gases. 


Men Over Forty? 


On every hand we hear the en- 
couraging fact that business is going 
ahead, production is on the increase, 
unemployment is being cut down, and 






















































This Combined Floor Form and Reinforcement 


SAVES YOU TIME AND MONEY 


Holorib Reinforcing Forms are 
permanent forms with strong, 
triangular ribs, “keyed” into the 
concrete, to provide all or part 
of the reinforcing. 

They are quickly laid on the 
structural frame, affording an 
immediate platform and safety 
staging for other trades. 

Concrete pouring can pro- 
ceed at once in any part of the 
building, with no delays for 


DETROIT STEEL 
PRODUCTS CO., 


2258 E. GRAND 
BOULEVARD, 


DETROIT, MICH. 
ROOF 


fenestra 


OCORI] 





removing, cleaning and re-erect- 
ing ordinary type forms... 
saving time and money. 

Holorib’s tight joints prevent 
drippage ... eliminate the cost 
of “cleaning up.” The smooth 
under side of the steel sheets 
forms a clean, attractive 
ceiling. 

A booklet of details and 
engineering data will be sent 
without obligation. 


DECKS FLOOR FORMS 








that there is a decided scarcity of 
skilled labor. However, we have over- 
looked the fact that there is a new i 
“forgotten man.” t 

I am referring to a group of men 
between the ages of 40 and 65. The 
old-age security program will take care 
of the man when he reaches 65 pro- 
vided he has been lucky enough to 
have earned an amount sufficient to 
make him eligible for a pension at a 
livable rate. 

But on every hand we find men 
with years of valuable experience and 
training who, due to the personnel 
policies of the majority of our larger 
industries, are becoming outcasts 
merely because they have reached the 
ago of 40. 

When a youngster first ventures into 
industry, he is met with the fact that 
no one can use him because of his 
inexperience. He finally manages 
somehow to find an opening, and gains 
experience and judgment. However, 
if he is unfortunate enough to lose his 
connection around the age of 40, no | Y 
one wants him, regardless of his ex- 
perience or anything else. This is in- 
deed a serious matter and something 
will have to be done to take care of 
these men. He 


(This letter is published in the 
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thought that other readers may care ey 
to comment, and that out of their | sta 
comments may come some helpful solu- | tha 
tion to a very real problem.—Ed.) 
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Legislation Against 
Age Discrimination 


Bills attempting to legislate against 
age discrimination in employment 
have been introduced this year in six 
states: Illinois, Massachusetts, Minne- 
sota, New York, Pennsylvania, and 
Texas. Thus far only the New York 
and Massachusetts bills have been en- 
acted. 

The former is a resolution creating 
a joint legislative committee of three 
members of the Senate and four mem- 
bers of the Assembly “to investigate 
and study the nature and effect of any 
economic conditions or statutory pro- 
visions which may tend to produce 
unfair, unequitable or unlawful dis- 
crimination against those men and 
women who have reached the age of 
40 or thereabouts in obtaining and 
retaining gainful and livable employ- 
ment in public service and private 
industry; to investigate and study the 
extent to which age is a factor in 
determining the efficiency of men and 
women engaged in such public service 
and private industry in seeking em- 
ployment therein; to check the find-§ 
ings of previous investigations in the 
light of changed economic conditions; 
to investigate the effect of pension’ 
systems and group and workmen's” 
compensation insurance upon the em-— 
ployment of the older person; and td” 
suggest remedies to relieve or correct 
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prores eyes! Above—a No. 9 thermo- —the correct trap on every job. Second—a ther- 
their static trap on a tilting kettle mostatic element which is beyond question the 
‘a that obviously hasn't seen a outstanding achievement in the high pressure 
: wrench for months. Below 24 field. Third—Sarco men know industrial steam 
Sarco Float-thermostatic traps condensation and control problems. 
on one starch drier—where each ’ ; ; 
and every trap must operate at Eighty percent of your requirements on high SARC O FLOAT AND 
all times! pressure will be met by one of the types of traps 
. shown on this page. The other 20 percent is THERM OST TIC TRAP 
woindl ros 94 covered in our catalogs, and complete control A 
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: You cannot afford to continue to lose heat, steam, 
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THERMOSTATIC, FLOAT AND BUCKET TRAPS, REGULATORS AND HEATING SPEC.  -S 
SARCO COMPANY, Inc., 183 MADISON AVENUE, NEW YORK, N.Y. 
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ONE OF A BATTERY OF FOUR HOT WATER TANKS 
WITH SARCO TEMPERATURE CONTROL 


SARCO HOT WATER CONTROLS 


What does it cost in your plant when the hot water temperature is 10 
degrees too high or too low? You will be surprised to find how little it will 
cost to keep it just right with Sarco Temperature Control. 


SARCO PROCESS TANK CONTROLS 


Incorrect temperatures can ruin a week's production in dyeing, cooking, 
plating, and a score of similar processes. Sarco Temperature Control often 
saves its cost in a month. It will protect the smooth flow of production for 
years and save its weight in gold by conserving your fuel supply. 

Installed anywhere—any process—any size. 


SARCO CONTROL FOR AIR* 


Driers of all kinds can be controlled by various forms of Sarco Traps and 
Control. Ideal for industrial air conditioning where reliability and accuracy 
are paramount. Ask for Catalog 52 on Sarco Control. 


SARCO HOT WATER BLENDER 


Takes hot and cold water right from your main lines and blends it from any 
temperatures you have coming in—to any temperature you select coming 
out. Reduces tank sizes and piping—prevents scalding accidents in wash 
rooms—saves fuel. Also ideal for temperature control of cooling coils by 
recirculation. Catalog 140. 


LOW COST—PROCESS TANK CONTROL 


Make production temperatures all-automatic by using Sarco Thermoton 
on jacketed kettles, cookers, metal washers, plating tanks, etc. Also used 
for regulating temperatures in storage tanks heated with steam coils. 
Catalog 146. 


AND SARCO HEATING SPECIALTIES 


Sarco furnishes a service that is unique in three respects. The controls 
illustrated above are the only controls for those purposes operated by 
liquid pressure. Both the controls and Sarco high pressure traps have the 
Sarco Bellows which cannot be duplicated. In addition Sarco has a com- 
plete line of traps, valves, strainers, and controls for all industrial heating 
pressures. 








So, you can standardize your plant only with Sarco. Get the advantages 
of Sarco and Standardization at one operation with one company to con- 
tact and to be held responsible. 


SARCO 


THERMOSTATIC, FLOAT AND BUCKET TRAPS, REGULATORS AND HEAIING SPECIA 
SARCO COMPANY, Inc., 183 MADISON AVENUE, NEW YORK, ‘ 
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KR-14 is designed 
for room control, 
dryers, kilns, refrig- 
eration and cold 
storage. 
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WHEN Doc. Stechetrap 


GETS ON THE JOB 


@ The scavengers The application of Acme Steelstrap to your carton, box, 
which feast on dead bundle or crate will make possible reductions in mate- 
shipping weight,dam- rials, weight, labor and time. And you will receive the 
age, pilferage, slow benefit of the consequent savings in dollars. Let Doc. 
packing and shipping, Steelstrap help you hunt and eliminate the cost vultures 


thrive in many plants. 1: end : t of fits. Send th 
But they starve to death after Doc. Steelstrap has been ome ie aa iaueeins. Oe ° 


called in. A careful and expert diagnosis followed by 
the proper application of Acme Steelstrap eliminates (Get your copy of the book giving com- 
them entirely. plete information about reducing ship- 


Hundreds of concerns are making important savings in ping costs with Acme Steelstrap. It 
their shipping costs by using the modern Acme Steel- contains comparative cost figures, typical 
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strap method. Savings amounting to more than 33% treatmentsand results. Mail thecoupon F 
are not uncommon. for “My Second Strap-Book” today. 












ACME STEEL COMPANY, 2831 Archer Ave., Chicago, Tl. 


Gentlemen: 

(] Send me particulars about a free diagnosis for better, 
more economical shipment of our product. 

(] Mail a copy of the illustrated rot “My Second Strap- 





ACME STEEL COMPANY 


GENERAL OFFICES: 












" Book.” 
2831 Archer Avenue, Chicago, IIl. P 
Address = a oan 
SENTA’ Branches and Sales Offices in Principal Cities City. - _ State____ ‘iinet 
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(Continued from page 138) 


the causes thereof.” A_ report to 
the legislature not later than Febru- 
ary 1, 1938 is called for. 

The Massachusetts act provides that 
it shall be against public policy to 
dismiss or refuse to employ a person 
because he is 45 years of age or over. 
provided he is not 65 years of age. 
It empowers the Commissioner of 
Labor and Industries to investigate 
all complaints and ascertain the ages 
of persons employed. If the Commis- 
sioner finds complaints justified, he 
may publish the name of the em- 
ployer as violating the act, after no- 
tice and hearing. Employers are re- 
quired to keep age records. 


FACTORY MANAGEMENT and MAINTENANCE 


Are Welding Progress 


True to the predictions that were 
made for it a decade ago, the electric 
arc welding process has been making 
tremendous strides in extending its 
fields of usefulness. The growth in 
volume in the past five years is clearly 
shown by the National Electrical Man- 
ufacturers Association reports of elec- 
tric welding wire consumption, from 
18.8 millions of pounds in 1932 to 111 
millions in 1936. 

That this progress is not all due to 
the general revival of industrial activ- 
ity is shown by the steady increase in 
volume of consumption in the early 
thirties, before real revival began. 


























HEN the American Brake 

Shoe and Foundry Company 
designed their new Brake-Shoe 
Testing Machine to duplicate mod- 
ern train operating conditions, 
they selected EC&M Control 
Equipment. 

They made this selection be- 
cause of the many advantages 
they recognized in this tota'ly- 
enclosed, completely wired, unit- 
type control... erection expedited 
by the assembled construction .. . 
safety and compactness with no 
live parts exposed . . . attractive 
appearance in keeping with the 
modern design of their new test- 
ing laboratory. 

This is a typical example of the 
EC&M attractive, unit-type design 
which provides quick, low-cost in- 
stallation. When selecting motor 
control or when purchasing ma- 
chines, it pays to specify EC&M 
Control. The Electric Controller 
& Mfg. Co., Cleveland, Ohio. 





WEAVY DUTY MOTOR CONTROL 
FOR CRANES, MILL DRIVES AND 


MACHINERY BRAKES LIMIT 
STOPS LIFTING MAGNETS AND 
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View from Motor 
Control Room 
looking out to- 
ward testin 
machine an 
Operator's con- 
trol panel and 
showing m-g set 
and EC&M Unit- 
type, Automatic 
Synchronous 
Starter. 


ig. 





The EC&M 200 HP, 4000 Volt 
Reactor, Synchronous Starter. This 
unit is complete with self-contained 
pot-heads, disconnect switches, 
meters and automatic field switch- 
ing mechanism which is located in 
the lower compartment of the 
front cubicle. 

















A more graphic proof is the increas. 
ing amount of electrodes being used for | 
each ingot ton of steel poured. In 1932 
the figure was 1.4 lb. of electrode for 
each ingot ton; in 1936 this figure had | 
reached 2.4 lb. an increase of 71 per | 
cent. : 





L etters prom | 
the Editor 


SOMO 


we 


Dear Mr. S 
Upon returning from a trip, I find 
your letter of the in which 
you compliment Factory on its editori- 
als and articles relating to labor condi- | 
tions. I am of course very much? 
gratified. It is quite comforting to) 
know that I am receiving the support 
of the men in industry who have to/ 
meet payrolls—something that most of : 
our lawmakers and theorists never | 
have had to do. 
My chief concern of course is that 
all of our national experiments, look- 
ing toward raising purchasing power 
and standard of living by legislative | 
action, may fall flat during some period 
of natural depression, with the result 
that we shall be at least as badly off | 
as we were in 1932 and ’33. : 
What is lost sight of is that all the | 
legislative proposals up to date can do} 
nothing more than redistribute exist-| 

4 











ing wealth, represented by goods and) 
services. The only way we can have/ 
a higher standard of living is to create 
more wealth. 

If it were possible to legislate pur-/ 
chasing power, why stop at 40 cents 
an hour? Why not make it a dollar an | 
hour? ( 





And then legislate additional | 
purchasing power into the hands o!/ 
all the gainfully employed. Of course,/ 
when put on that basis, the proposal is 
obviously fallacious. When put on the| 
minimum wage and collective bargain 
ing bases, it appears plausible and is/ 
a very good vote-getter. . 

You will excuse me for turning this i 
acknowledgment of your letter into at) 
editorial, but I feel very strongly abou'} 
the situation. | 








Dear Mr. H 
You can buy aptitude tests from the | 
C. H. Stoelting Company, 414 »| 
Homan Avenue, Chicago, II]. Thes¢ | 
are tests that were developed by 3/ 
number of industrial concerns, and ! | 
am sure that, properly applied, yo | 
will find that some of them may fulfil 
your requirements. Most of our good 
friends in this field agree with u 
however, that it is not always advisable 
to apply tests that do not have a clos | 
relationship to the specific job fo | 
which the applicants are being hired | 
I wonder if you are familiar wit! | 
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STABLISHED 1893 ¢ BUILDING POWER INDUSTRIAL TRUCKS SINCE 1906 
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HALF THE COST OF MANUFACTURING 


MAY BE Wasted 


Here is a perfect example of well-planned, cost- 
saving transportation of heavy loads at high 
speed, in which the Elwell-Parker System reduces 
the cost of materials handling to the minimum. 


Half the cost of manufacturing not only may be 
wasted but sometimes actually és wasted through 
failure to plan suitable load-transportation meth- 
ods under changing conditions, but The Ohio 
Crankshaft Company has proven that economy 
and speed move together—with resulting profit. 





The Company keeps its materials—crankshafts 
on skids, load weight 2! tons—steadily on the 
move, without either keeping machines waiting 
for parts or piling up and blockading aisles. 


You, too, can keep transportation costs so low 
that a year’s savings over previous methods 
will usually pay for the Elwell-Parkers. 


An Elwell-Parker Engineer will show you how. 
The Elwell-Parker Electric Company, 4323 
St. Clair Avenue, Cleveland, Ohio. 
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the articles by Dr. Drake that ap- 
peared in Factory in June and August 
of this year. Just in case you are not, 
I am sending tear sheets of both. We 
have long been familiar with the work 
that Drake has been doing at the 
Eagle Pencil Company, and _ believe 
that his work there constitutes a real 
contribution to current management 
practice. 

We also have an article in the house 
on the application of aptitude tests 
to the selection of inspectors, written 
by a man who assisted Drake on the 
Kagle Pencil job. We expect to publish 
it in December, and I have no doubt 
you will find it illuminating. Drake, 
by the way, will be very glad to answer 
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any questions you may have concern- 
ing his tests or concerning any fea- 
ture of the work you apparently are 
about to attempt. 

There have been a number of books 
in recent years that touch on industrial 
testing. The best of them, I think, are 
“Industrial Psychology,” and “The Sci- 
ence of Work,” both by Morris S. 
Viteles. These books are published by 
W. W. Norton Co., 70 Fifth Ave., New 
York City, and the prices are $5.50 and 
$3.75 respectively. Then of course 
there is the always popular book by 
Johnson O’Connor, “Born That Way,” 
which is published by Williams & Wil- 
kins, Mt. Royal and Guilford Aves., 
Baltimore, Md., and costs $2. 








Dear Mr. B 

In reply to your inquiry concerning 
material in pamphlet form on “Prob- 
lems in Receiving and Checking Mate- 
rial” and “Stock Chasing and Its Rela- 
tion to Production Costs,” we are glad 
to send you copies of two special sup- 
plements to Factory that were pub- 
lished in the June and August 1935 
issues. One is on Inventory Control; 
the other on Production Control. Both 
I think, will be useful to you. At any 
rate, they constitute the only material 
in pamphlet form that we have avail- 
able on the subjects in which you are 
interested. 

Of course if you want to make a 
more complete investigation in these 
fields you might do well to get a copy 
of the Bibliography of Management 
Literature, published by the American 
Society of Mechanical Engineers, 29 
West 39th Street, New York City, 
(price $2). In it you will find literally 
dozens of references to articles in the 
above fields. I have no doubt you will 
find most of the articles referred to in 
your public library. 





What Protection 
With Control? 


(Continued from page 89) 





failure and shutdown, thus giving 
low-voltage release. 

The choice between low-voltage 
protection and low-voltage release 
should not depend on the overload 
trip device, but the latter does, and 
must, bear a certain relationship to 
the former. An overload trip with 
automatic reset can be used only 
with low-voltage protection, whereas 
a trip with latch-out hand reset must 
be used with low-voltage release be- 
cause removal of an overload by 
means of a control which can im- 
mediately restart will cause a rapid 
pumping action between start and 
trip which will continue so long as 
the overload persists, and soon de- 
stroy the equipment. This relation- 
ship is usually incidental, however, 
to the choice between low-voltage 
and low-voltage release, which de- 
pends on other considerations. 

Low-voltage protection is desir- 
able wherever a motor requires 
starting resistance to be cut out as 
it increases in speed. Otherwise, 
upon the return of line voltage after 
failure the motor might be unpro- 
tected by its starting resistance be- 
cause the starting box or drum han- 
dle was still in the running position. 

This form of protection is also 
desirable wherever the load is put 
on the motor after it is up to speed. 
For example, a lathe tool fed in 
slowly by the operator would be in 
position to be broken if the lathe 
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@ The keynote of every feature you will find in 
Westinghouse Safety Switches is SIMPLICITY. By 
reducing every detail to its most elementary terms, 
Westinghouse engineers add years of useful life, cut 
maintenance costs to the vanishing point. 


Bases are of one-piece non-carbonizing composition. 
One-piece copper parts on switches rated 200 amperes 
and below are readily removable from the front, and 
do away with many possible sources of destructive 
heating. On switches 400 amperes and above, copper 
parts are of milled-and-ground construction, 
and are rear-connected. Complete base as- 
sembly is removable from the front. Inspection 
1S a matter of merely opening the cabinet. 


... REDUCES HEATING IN 


Westinghouse 


Another simple, though exclusive advantage lies in 
the Diamond-Pointed Break Jaw and Extended Blade. 
It confines beading to areas which fall outside the con- 
tact surfaces when the switch is closed. Further protec- 
tion to working parts in high-voltage types is supplied 
by the famous Westinghouse ‘‘De-ion’’ Arc Quencher. 


Westinghouse Safety Switches are available in all com- 
mercial sizes and ratings, Types A, C and D. For com- 
plete information, call your local: Westinghouse Office 
Electrical Wholesaler Electrical Contractor Motor Dealer 


In the past, arcs have been broken and extinguishes arcs instantly —ob- 
by ‘‘stretching.”” The ‘‘De-ion”’ viously preventing concentration of 
quencher on 575 and 600-volt West- burning heat on contacts or arc 
inghouse switches confines, divides barriers. J 20304 


Westinghouse Electric & Mfg. Company, East Pittsburgh, Pa. 
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UNI-SPEED 
The New Stromberg 


TIME CLOCK 


atic, \ 








32% FASTER 


FULLY AUTOMATIC 
ONE-HAND OPERATION 











@ (ut down time losses in your business 
with Stromberg’s new Uni-Speed Time 
Clock. It has the unique feature of easy 
one-hand operation—no time lost waiting 
in line to get on the job. The Uni-Speed is 
32% faster! Its advantages are of benefit 
to both employee and employer. 

Time card registrations are printed on 
the front of the card and are quickly and 
easily read—with clear and accurate print- 
ing. Time irregularities are spotlighted in 
red ink if desired. 

The Uni-Speed will automatically take 
care of the varied requirements of any busi- 
ness, regardless of working hour schedules. 
It cuts much of timekeepers’ routine work 
in half! Write for information. Ask about 
liberal trade-in allowance on your old 
Time Clock. 

STROMBERG ELECTRIC COMPANY 
231 West Erie Street, Chicago, [Illinois 
Stromberg Time Recorder Co. of Canada, Ltd. 

284 King St., W., Toronto 
SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES 


Also Manufacturers of 
Electric Job Recorders, Commercial and Advertising Clocks, 
and other Time Equipment 





Electric Job Time Recorders 


Cost records, to be worth 
anything, must be accurate, 
Stromberg Job Recorders 
provide an accurate yard- 
stick on the efficiency of 
workers. They cut down 
wasted time. Electrically 
operated, foolproof, inex- 
pensive to maintain——they 
belong in your cost system. 








STROMBERG ELECTRIC COMPANY 
231 West Erie Street, Chicago, Illinois 


Please send me illustrated booklet containing complete 


Reeorder (); Job Recorders (—); Time Stamps (_ ). 


I 
I 
l 
l 
information on: (Check) The New Stromberg Uni-Speed 
| 
| 
lirm Name ee | 
By a i aa ee eee 
SMreet si iia ee ; 
City csc iakeapacerictlioec eco -iebhccionacaiaa -—— | 







started suddenly when line voltage | 

returned after failure. Likewise, a | 

|plunger pump started on full motor | 

speed with the water bypass open 

}and then gradually loaded by manip- | 

' ulation of the valves should not be 

started suddenly against full water |e js\ IN 

ress st s 

pressure lest something break Oo THE OLDEST NAME IN 


'the motor be stalled and overheated, 





'or tripped off by the overload. PROPELLER - TYPE VENTILATION 
| Finally, low-voltage protection is 

necessary wherever failure of line 

lence may cause an operator to oY 


Plant Ventilation 
Man Cooling 
Materials Cooling 
Materials Drying 
Heat Dispersion 
Dust Control 
Fume Dispersion 
Air Circulation 
Home Ventilation 
Mine Ventilation 
Unit Heating 


jeopardize his own safety by tinker- 
|ing with open machinery or belts to 
|see why they stopped. 

| In view of the foregoing it might 
|be asked whether low-voltage re- 
|lease is ever desirable; whether re-' 
'turning line voltage should ever be 
-allowed to start a motor without 
supervision. However, an operator 
jin a large office building or factory 
| where totally inclosed centrifugal | WRITE FOR FACTS! 
| | pumps are operated by float switches | 


|to keep the cellar dry or the pot 
‘tank full of water, or in a vss 
|where a valuable “bake” may be | 


/ruined by cooling of the ovens due 
to voltage failure, has no desire to) 
watch some electric light until volt- | PROPELLER FAN CO. 
age returns, and then rush madly | 
about the place starting every pump, ORIGINATORS OF 


|feed water device, and temperature- | Propeller- Type Ventilation 
controlled equipment. (WALNUT ROAD, PIQUA, OHIO 


Sales-Engineering Offices Everywhere 











Protects Equipment 


In fact, aside from the nuisance 
involved, it is obvious that if the 
equipment is automatically stopped 
and started by regulating devices it 
will not be harmed by having the 








line voltage go off and return due to 
some cause other than the regulator. 
Furthermore, if uniform pressures, 
temperatures, and water levels are 
to be maintained by regulators, low- | 
voltage release is absolutely neces- | | 
sary. Otherwise, if low-voltage pro- | | 
tection were employed when the reg- | | vey a 
ulator shut the equipment down it) | “=< \STOP BRE 
could not start it up again. TOP MAR 


In choosing controls, therefore, CHICAGO RAWHIDE 4AM 
spring-return or maintained-position | gaye finished surfaces, m&chiner 
handles and pushbuttons should not parts. They reduce spoilage id 
be selected according to whim, space age, still speed up work for 
requirements, or price, but from the! powerful, accurate blows that $e thine 
standpoint of whether protection| done... safe blows that will me ft dent, 
against sudden restarting upon re- batter or mar. y 
sumption of line voltage after fail- Permanent tools with ae 
ure is needed, or whether release malleable-iron heads (no 
upon voltage failure and purposeful | threads to loosen). 








eooror--: (Paste on postcard if you desire) -—————11 | 


restarting upon return to normalcy t anor pcb yep 
are required. aces of tough coile 


hide. Resilient (not 
Not only should these points be bounding) wl 


given due consideration at the time not split, crumble, or # 


of purchase, but if low-voltage re- smear. They hold their 

lease is chosen the motor, gears or! _ balance, form and face. 

belting, and load should be properly | © 7 sizes. 

inclosed so that no one will be in-| jm a 

jured by the motor’s unexpected CHICAGO RWWA MEG.CO. 


1795 ELSTON AVE- CHICAGO -U-S-A- 





restarting. 


FACTORY MANAGEMENT and MAINTENANCE 



















perenne en 












He 
eve 
Wt 
In 4 
ligh 
ent 
give 
kind 
proc 
to | 











































\ 








our aE 


NOVEMBER, 1937 





i 





WAS THE ANSWI 







TO THIS PLANT'S LIGHTING PROBLEM 


Here is a book that should be helpful to 
every industrial plant —a complete manual of 
Wheeler equipment for getting better lighting. 
In this book you find the answers to industrial 
lighting problems. You find hundreds of differ- 
ent light-controlling reflectors—designed to 
give the greatest amount of useful light for all 
kinds of manufacturing — designed to increase 
production, to eliminate accident hazards — and 
to lower lighting maintenance. 







Because no two plants—in fact, seldom two 
rooms—have the same lighting problems, 
proper lighting must be planned. So send for 
this manual and use it in your planning. And — 
if you want good sound advice or valuable 
assistance—take advantage of our engineering 
service — a complete service that includes plan- 
ning, recommendations and blue print 
layouts. No obligation. Write or send 
coupon today. 


WHEELER 
REFLECTOR 
COMPANY 
275 Congress St., 
Boston, Mass. 















Reed : (ee ’ Resi ; a paste ‘ \ ; . i 
; Please send a copy of your 
new 200-page LIGHTING 
MANUAL. 


REFLECTORS 


Company. . 
Address......... 
2) | 2 a 
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The records prove it and the reasons are plain. 
Nine and ten years and more is a common use- 
ful life-span for Dixon's Industrial Silica Graphite 
Paint. These coatings owe their protective ex- 
cellence to the qualities inherent in pigment 
and vehicle. Natural Flake Graphite is chemi- 
cally inert and moisture repellent. Silica, com- 
bined and mined with the Graphite, adds 
specific gravity and hardness. Pure boiled 
linseed oil is the finest vehicle known. The result 
is a paint that seals the surface in a sheath 
of overlapping flat, microscopic shingles that 
adhere with phenomenal tenacity and withstand 
all inimical influences to an extent insuring low- 
est paint cost per square-foot-year. 


Dixon's Silica Graphite Paints are available in 
fifteen colors, including aluminum. 


Get all the essential facts by writing for color 
card and Dixon's Master Specifications No. BI-44. 


Paint Sales Division 


JOSEPH DIXON CRUCIBLE CO. 


f 
[jEsteblished 1827 DOr Jersey City, N. J. 
ee &D 7870 








Modern 


from the wheels ... 
... to the boom point 


thee BROWNING 








M1—30 to 40 Ton 


and 


N1I—35 to 50 Ton 


7 
—~— 


Diesel, Gasoline or 
Electric Locomotive 


Cranes... 














A Case in 
British Labor Relations 
(Continued from page 57) 





headquarters, rather than with the 
local officers of the unions. Natur- 
ally, the executive council and chief 
officials of the unions are better 
qualified—and, broadly speaking, the 
curve of sweet reasonableness rises 


—and Dixon adds years to the life of the paint. | steeply as one approaches the higher 


hierarchy. 

All I have said about our rela- 
tions with trade unions has arisen 
from what I described as the first 
implication of our labor policy—that 
is, our attitude towards the wage 
question. 

The second implication is that we 
should do all we can to increase the 
sense of security of the worker in 
his job and in his wage. 

Apart from our commercial peo- 
ple’s constant efforts to even out 
their demands on the production de- 
partments, our Staff Grade Plan is 
our outstanding contribution to this 
security sense. Under that scheme, 
every employee with 5 years’ service 
is eligible to be put on staff condi- 
tions. These include a guaranteed 
minimum wage throughout the year, 
unless 4 weeks’ notice is given to 


_vary it or to terminate the contract; 


that guaranteed wage is paid during 
absence through sickness or acci- 


_dent up to 6 months. 


Belied the Fears of Prophets 


Our experience with this scheme 
has completely belied the fears of 
our pessimistic prophets that we 
would get a lot of malingering, and 
our intention to maintain it and even 
expand it is entirely justified by the 
response the workers have given in 
the form of intensified effort and 


cooperation. 


We have also made a contribution 


'towards the wage security of the 


general body of workers who are not 
on Staff Grade by protecting their 


| weekly wage during the weeks when 


our six national bank holidays occur. 
We have undertaken that the inter- 
vention of one or more of these days 
in any week shall not operate to re- 


_duce the workers’ normal wage for 


that week. 
Our Pension Plan also contributes 
to the security sense; in addition to 


CLANTON LNT TE oo 


An incor rear nen er cement 





Rail Crawler, providing invalidity and old-age an- 
Shovels THE BROWNING CRANE & SHOVEL co. and ‘Wagon nuities, it provides generous cash 
Zee Rotators Established 1899 cperaalines payments if the worker loses his job 
BROWNING ii tile eit ee “BROWNING through no fault of his own, or dies 
ee a 16226 Waterloo Rd., Cleveland, Ohio —— in harness. 
Gasoline Deirt Ganasennnt Gasoline There is no doubt at all in my 
Electric 30 Church St., New York, U. S. A. Electric mind that we must concentrate more 






































and more on finding ways and means 
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SKILSAW IS ATIME AND MONEY 
SAVER IN EVERY INDUSTRY... 
ON EVERYDAY SAWING JOBs) 















© Rips out 60 ft. 
maple flooring in t¢ 
Cuts to pre-deter 


of 3 in. old 
en minutes! 
mined depth. 









d Pping Cases quickly 
SKILSAW amaging contents! 


; saws thro i 
resizes crating jaa, — 














¢ Cuts metal 10 ti 
; times fast 
neta a hacksaw! Cuts mais 
i metals, lead, copper, 
covered cable, steel, iron. 









Because it cuts 10 times faster than a hacksaw ... because 
it goes to the job and reduces material handling . . . because it 
is convenient, economical, powerful—SKILSAW is used by the 
metal industries to save time and labor costs! It cuts lead 
tubes and sheets (up to 4 in. thick) in lead factories and branch 
warehouses. It sizes continuous cold-rolled sheets in mills. It 
cuts copper in tank factories. It cuts lead for acid baths in 
chemical plants. 

SKILSAW is accepted in every industry as the leading 
portable electric handsaw because it is built stronger, will do 
more sawing jobs, has more power in each of its nine models! 
Works from any light socket. Cuts wood, metal, stone and 





e Trims a door fo 
minutes! Cuts 
thicker than a 


r hanging in 7 
off strips no 
plane-shaving. 














s . 
foe LSAW &rooves smoothly 
: weather stripping, tanks 
ats, etc., up to 3% in. wide. ” 















compositions. | WAT 
¢ See Skilsaw at Your Distributor’s and Write for Our New Complete Catalog mC 


© Saves time in i 

< 4 J cuttin 
bracing! SKILSAW is ideal ped 
cutting lumber for blocking 


Dept. E, 3316 ELSTON AVENUE, CHICAGO and bracing carload shipmente 
214 E. 40th St., New York 52 Brookline Ave., Boston 
* 5 1429 Spring Garden, Philadelphia 


312 Omar Ave., Los Angeles 2065 Webster St , Oakland 








LIGHTING LEVELS UP... 
MAINTENANCE COSTS DOWN 


after Birdseye Reflector: 


Sam 


Lamps were installed” 


That's a condensation 
of hundreds of reports 
from front-rank indus- 
trial organizations. 





LAMP AND REFLECTOR A SINGLE UNIT 
Birdseye Reflector Lamps are inside-silvered, making each lamp its own 


reflector. No separate reflectors, special wiring or auxiliary equipment is 
required. That's why maintenance costs go down. 


EVERY RAY CONCENTRATED ON THE JOB 


Filament at exact focal point—every watt turned into useful light—every 
ray thrown directly on the work plane—no absorption due to soiled or 
surface-worn reflectors. That's why lighting levels go up. 


NO LONGER HIGH PRICED 
Formerly known as “‘most expensive to buy—cheapest to own,” Birdseye 
Reflector Lamps have been re-priced downward to comparative levels. 


PROOF ON YOUR OWN PREMISES 


Make your own tests of Birdseye Reflector Lamps and you will be able to 
estimate the lighting economies they will bring to your plant. For full 
details and for complete engineering data, write: Birdseye Electric Co., 
100 East 42nd Street, New York, N. Y. 


Here’s the story behind Birdseye performance: 


BIRDSEYE REFLECTOR LAMPS 


Inside-Silvered 
100 East 42nd St. 


Self-Reflecting 
| New York, N.Y. 





Res. U3. Pat. 08, Factory: Gloucester, Mass. 


INDIRECT 
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INTENSIFYING SPOTLITE BLUE SPRAY 


with 


7-8 
——_ 
an Swivel Base 
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Combination concen- 








All beams concen- All beams thrown Color correction 
trated downward on upward in a power- trator and diffuser with minimum light 
-work plane. ful punch of light. with Swivel Base. absorption. 








to pay the worker a regular weekly 
wage throughout the period of his 
contract. It is one of the signs of 
the changed workman of 1937 that 
he is now alive to his need of this 
security for himself and his family, 
and we believe that any contribution 
we can make to that need will con- 
tribute also to the stability of our 
industrial and political system. 
The third implication of our labor 
philosophy is the one which compels 
}us to provide adequate channels of 
approach from the management to 
the men, and vice versa. We do this 
mainly by our Works Council Plan. 





Three Parts to the Plan 


This plan has three parts: (1) 55 
works councils at the individual 
plants; (2) nine group councils con- 
‘sisting of delegates from works 
manufacturing the same or allied 
products—thus the Alkali Council, 
the Explosives Council, the Metal 
Council, etc.; (3) the Central Coun- 
cil, consisting of delegates from each 
of the group councils. The Works 
Manager is chairman of his works 
council; the Chairman of the Group 
Board is the chairman of the group 
council; and the Chairman of the 
Company, Lord McGowan, is chair- 
'man of the Central Council. The 
'works councils meet monthly; each 
| group council and the Central Coun- 
‘cil meets twice a year. 
| Every council is a 50/50 body— 
half management nominated by the 
company and half workers elected 
by secret ballot. 





Company Affairs Aired 


At each works council meeting, the 
chairman tells the members as much 
as he possibly can of the affairs of 
his plant—the state of the order 
book, any difficulties of competition, 
etc. He describes any new process 
or product, or explains what altera- 
tions are contemplated. The chair- 
man of a group council does the same 
thing on a wider basis for his group, 
while Lord McGowan at the Central 
Council meetings (which are at- 
tended by all the Executive Directors 
of the company) gives a general re- 
view of the position of the company 
at home and abroad, in retrospect 
and prospect. 

In fact, it is the considered policy 
of the company to break down that 
traditional “hush hush” in company 
affairs and to take the workers into 
the completest practicable confidence. 
A feature of the plan is that any 
matter that may concern the work- 
ers at the smallest plant can be ven- 
tilated at the Central Council in the 














hearing of the Directors if it has not 
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ow a Foundry Saves $82 a Month 
in the Handling of Sand and Coke 


és 





Model I-12 Industrial Tractor 


Compact, economical power is available in the small 
International I-12 Industrial Tractor shown above. It uses 
only about a gallon of gasoline an hour on the job. This 
tractor is only 99 inches long, slightly over 4 feet wide, 
and turns within a circle having a radius of 8'% feet. This 
enables it to work in cramped and close quarters. You will 
find a great many uses for this husky tractor. Other 
International Industrial Tractors available in wheel and 
crawler types. 



















This 20-ton locomotive crane powered by 
an International PD-80 Diesel Power Unit 
! is used with a large clamshell bucket han- 
dling molding sand and coke for a large 
foundry in New York State. A gasoline 
engine, formerly used, consumed 600 gal- 
lons of 16-cent fuel a month. The Interna- 
tional PD-80 uses only 227 gallons of 6-cent 
fuel a month—a saving of $82.38. And 
according to the operator “It runs steadier 
and does harder work”. Two International 
Industrial Tractors and two International 
Trucks are also used by this firm and are 
giving complete satisfaction. 











INTERNATIONAL 


ee 
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Power costs are cut to the bone on many operations by 
the International PD-80 Diesel Power Unit. This big 
6-cylinder engine develops a maximum of 100 h.p., and 
80 h.p. under continuous load. Where peak loads require 
more power, multiple installations prove a worthwhile 
investment. This unit combines the advantages of 
INTERNATIONAL Diesel engine design with the 
economy of Diesel fuel to give you low maintenance costs 
as well as low operating costs. It is the only 6-cylinder 
Diesel engine that can be cranked by hand. Investigate 
the Model PD-80 for your own power requirements. 
Other engines in the International line range up to 110 
max. h.p. for gasoline, natural gas, or distillate operation. 
There also is a 4-cylinder Diesel engine. The nearby 
International industrial power dealer or Company-owned 
branch will give you complete information. 


INTERNATIONAL HARVESTER COMPANY 


(Incorporated) 


180 No. Michigan Ave. Chicago, Illinois 


INTERNATIONAL Industrial Power 
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We haven't, and we don’t believe there is any. 
Our experience in building multiple V-Belt drives 
covers the whole range from 14 hp. to 2000 hp. 
The engineering refinement necessary to build a 
14 hp. drive, and the engineering ability and man- 
ufacturing facilities necessary to build a 2000 hp. 
drive, combine into a diversified breadth of ex- 
perience which is built into every Texrope Drive. 

Allis-Chalmers originated, developed and pio- 
neered the multiple V-Belt drive principle, and 
has conceived and developed all its improve- 
ments and variations such as the Duro-Brace 
and Vari-Pitch Sheaves and the Straitline Auto- 
matic Ball Bearing Motor Base. When you buy 
Texrope Drives you are buying drives that have 
resulted from vast experience and are produced 
by the most complete and up-to-date manufac- 
turing facilities. 

Before buying a multiple V-Belt drive consult 
multiple V-Belt headquarters—Texrope Division, 
Allis-Chalmers Manufacturing Company. 


Write for Vari-Pitch Bulletin No. 1261-A and 
Duro-Brace Bulletin No. 2188-B 


Belts by Goodrich 
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100 Standard Models 
of Industrial Counters 


Durant Productimeters for 58 
years have recorded the output 
in all fields of industry. Counters 
and registering instruments for 
almost any industrial use can be 
supplied from stock. We are also 
constantly designing counters to 
meet new or special problems. 
Let a Durant engineer consult 
with you on the best means of 
equipping your plant with count- 
ing machines. 


Productimeters 
{THe or inpusTRY |{) 


DURANT MFG. CO. 


1918 N. Buffum St., Milwaukee, Wis. 
176 Eddy Street, Providence, R. I. 

















Sales Offices in all principal cities 


TELL US WHAT YOU WANT TO COUNT 





JOHNSON No. 118 


COMBINATION 
BENCH FURNACE 





Here's the ideal Bench Furnace for any 
shop use. Designed for heating the 
largest soldering coppers, branding 
irons and stenciling irons; also for tem- 
pering, annealing, case-hardening or 
soft metal melting. Heating long rods 
or sweating joints is done through the 
side doors of the curved shaped hood. 
Equipped with removable 22-lb. capac- 
ity melting pot. Fired by three power- 
ful Johnson Bunsen Burners. For full 
details, write for free catalog. 











been satisfactorily disposed of at 
either the works or group council. 

These councils, used as we use 
them, are a most powerful influence 
in promoting understanding between 
management and men. They not only 
educate the workers in management 
problems, but educate management 
in the company’s labor policy and 
act as an effective check on any man- 
ager who may be inclined not to 
treat his individual workers with 
sympathy and understanding. 

The adoption of a labor policy such 
as ours undoubtedly imposes greater 
obligations on the management of a 
plant. They are required under it 
to devote more time and trouble to 
the cultivation of the good will of 
their workers; they are required to 
educate their foremen in the com- 
pany’s policy; they must sacrifice 
autocratic methods and go to con- 
siderable pains to secure the willing 
intelligent cooperation of the men. 
All this takes the time of manage- 
ment, but we believe that it is very 
well worth while. 


“Humanism” in Plant Life 


We think there is too great a 
tendency on the part of management 
to take for granted the human fac- 
tor in production and to assume that 
a man gave of his best under the 
old methods of management, where- 
as all the time there is a tremen- 
dous reserve of productive power in 
the individual which is only called 
forth in the degree that manage- 
ment imports “humanism” into the 
day-to-day life of the plant. 

We bear continually in mind that, 
as the unionization of our plants ex- 
tends and external influences are 
brought more and more to bear on 
our men, so it is more than ever 
necessary to maintain and develop a 
progressive internal policy of indus- 
trial relations. 

We believe in identifying our- 
selves with the inevitable. We 
recognize the influence of the trade 
unions. We recognize the changed 
outlook of the British workman with 
his greatly improved standard of 
life and his demand for the opportu- 
nity to improve that standard still 
further. We recognize the checks 
and limitations now placed on man- 
agerial authority. We recognize the 
need for much more consideration of 
the individual worker’s personal 
preference and temperament. And 
with all that, we recognize fully that 
the results to our enterprise are 
amply worth all the time and effort 
involved. 

My single suggestion, therefore, 
to you in America is that you adopt 
our policy of identifying yourselves 


Smith Automatic Oil Heater, Overhead Type 





INC. 


Product of 15 


years’ heating experience .. . . Describe your needs. 


JAMES CAMPBELL SMITH, 


1675 Collamer Road 


On floor or in trusses. 
Cleveland, Ohio 


minding” from fall to spring. No 
Only 7 feet head room for largest 


aa 


Halves Cost of Steam Plant 


Burns Bunker “C” (No. 6) oil, light oil, gas or coal. 


Automatic—no 
size. Low fuel cost, upkeep almost nothing, installa- 


a & 
Smith Automatic Gas Heater 
steam lines or boiler room. 
tion cost half that of a steam plant. 


85% efficiency. 


Smith Automatic Oil Heater, Floor Type 

























tn this plant “Shield-Are SAE” saved more 
than 25% over other pipe installation meth- 
ods. A total of 4860 ft. of water and steam 
piping, 142" to 6" in diameter were installed. 





“HERE I'm" 
STRONG ON 
b PENETRATION’ 
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THE LINCOLN ELECTRIC CO., Dept. R-437, Cleveland, Ohio 


FACTORY MANAGEMENT and MAINTENANCE 





HERE’S TRIPLE- 
THREAT WELDING 
THAT’S SAVING 
USERS 10c TO 25c 
ON THE DOLLAR 
















“lJse Me With The New ‘Shield-Arc SAE’ 
And You'll Lower Welding | 
Costs These 3 Ways”... | 


“ONE—You get better welds 15% to 20% faster 
because its Job Selector gives you the right TYPE of 


welding arc to suit the job. 





“TWO—You cover a wider range of application because 
of its Dual Continuous Control. In effect, you get two or 
three welders of different ratings when you buy an ‘SAE.’ 


“THREE —You can use me in my larger sizes—weld 
faster and continuously because the ‘SAF’ is self-pro- 


REF RI ET 


tected against burnout. 
“If you want yardage gains in welding, just play ball 
with Lincoln. Yours for lower welding costs, 


“FLEETWELD ROD” 
—Spokesman for all progress-minded 


welding electrodes and emissary of 


THE LINCOLN ELECTRIC COMPANY 
Largest Manufacturers of Arc Welding Equipment in the World 

















“SHIELD-ARC 








SAE”’ 








F 

I My welding application is 

§ How can the “SAE” do it faster ? 
; f 0 Send a free copy of Bul. 412 giving details about the new 
: f “Shield-Arc SAE” welder. 
| : Name Pos‘tion 

: Company 

g Address 

' City State 








THE WELDER WITH DUAL CONTINUOUS CONTROL 
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with the inevitable. Whatever the | 
modern trend is, get next to it. 

Don’t try to fight it, but try to influ- | 
ence it. The methods you adopt may | 
differ radically from ours, but the | 
underlying philosophy should be the | 
same. 

You are passing through a diffi- 
cult time; as a nation you have per- 
haps attempted to compress into 
three or four years, stages of na- 
tional development that have taken 
us in Britain 60 or 70 years. The 
pendulum has swung for you from 
complete individualistic freedom al- 
most to the other extreme. You 
have now to demonstrate to the 
forces of extremism, whether they 
be of the right or of the left, that 
American industry can render its 
service to the community on terms 
that are unchallengeably fair to that 
community, while at the same time 
meeting the continually developing | 
human needs of these engaged in | 
that industry. 

“Where there is no vision, the peo- 
ple perish.” The old verse as ap- 
plied to peoples is very true of | 
modern industry: “Where there is | 
no vision, that industry will perish.” 














What Instruments Have 
Done for the Other Fellow 


(Continued from page 87) 








process for each charge. Thus it | 
helps to keep processes uniform and 
maintain a constant, individual check 
on the operators of the beaters. | 

In a metal working shop a record- | 
ing instrument installed in the cir- | 
cuit of a motor driving a punchpress 
reduced loss of punchings resulting 
from worn dies. Many punchings 
were spoiled by raised burrs. By 
using a recording meter it was found 
to be possible to determine when a | 
die should be removed and reground. 

It is commonly considered that 
recording instruments are not so 
sensitive as indicating instruments: 
that it is impossible to obtain high- 
sensitivity records. No longer is this 
true. It is now possible to record 
accurately, with the photoelectric | 
recorder, power consumption of as 
little as a billionth of a watt. In 
general, the photoelectric recorder 
makes it possible to record continu- 
ously any measurement that can be | 
indicated. It also makes possible the | 
recording of readings that could not 
be obtained by any other known 
method. The recording element is 
distinct from the sensitive basic in- | 
strument in the measured circuit, a | 
beam of light connecting the two. | 
Thus the measured circuit is not 


THE SPENCER TURBINE COMPANY, HARTFORD, CONN. 


NOT UNCOMMON ARE EFFICIENCIES UP TO 98% 


Good Engineering makes possible the power economies in every WOOD'S V-BELT DRIVE... is visible 
in smooth perfection of operation. 


T. B. WOOD'S SONS COMPANY . 
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Why not?—and perhaps you can sal- 
vage the waste materials too! Vac- 
uum removal prevents rejects and 
imperfections—speeds up the work 
—saves cleaning time. 

That is only one of the hundred uses 
for vacuum in industry. Spencer vac- 
uum tools can clean any kind of machinery—and remove soap, sand, lint or dust. 

Used at first to i so dust hazards, they are now a recognized production 
tool—just like compressed air or steam. In fact, many companies have installed 
Spencer Vacuum Lines all over their plants. 

Clean the machines, the walls, the hinie the shipping room with a trial instal- 
lation of a Spencer Portable Vacuum Cleaner and see what a difference it makes. 
Our nearest representative will call, if you say the word. 


é ENG E CENTRAL AND PORTABLE 
VACUUM CLEANING SYSTEMS 


HARTFORD 















Watch a WOOD'S drive like this on a Hammer Mill . . . see the instant, even pick-up, the snug 


seating of V-Belts into sheaves, the smooth run notably free from backlash, jerk, slippage or vibration. 
Remember that a drive of this type is subject to severe shock, overload and sharp variations in speed. 


You're seeing a V-Belt Drive at its best—under the worst conditions. 

You're seeing the way a WOOD'S drive will behave in your plant in even the most gruelling service. 
You can gauge exactly what it will do by what it is doing for plants throughout the world. 
Details? They're yours, promptly, upon request. 


Chambersburg, Pennsylvania 
50 Church St., New York, 387 Atlantic Ave., Boston 


Member: Mechanical Power Engineering Associates 




































































AMERICAN: 
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Loads as heavy as three tons are now dispatched for 


automatic transportation over monorail systems by 


means of the American MonoTractor. 


This rubber wheel drive unit successfully propels 
hoists, carriers, and cranes at speeds up to 300 feet 


per minute. 


It operates through track switches, up 10% grades, 
over scale or lift sections with local or remote con- 
trol or completely automatic from central control 
panel. Some loading and unloading operations are 


also performed automatically. 


For a complete labor saving system, the American 
MonoTractor is indispensable. Engineering service 


furnished without cost. Complete information will be 
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13114 Athens Ave., Cleveland, O. 





ONORAIL CO. 





called upon to supply the relatively 
large amount of energy required by 
the recorder. 

With such recorders broadcasting 
station signal strength can be re- 
corded; pulse rates can be graphed; 
light-time curves are given; per- 
formance tests of refrigerators are 
| recorded; superficial and internal 
body temperatures are graphed. A 
recent application recorded tempera- 
ture changes of as little as 0.003 deg. 
C in a standard-cell oil bath. 





| When Wiring Your Plant 


(Continued from page 93) 








| difficult to establish a definite value 
of current beyond which bus should 
be used, because many factors must 
be considered. Probably it is safe 
to say, however, that when installa- 
tion conditions are favorable it will 
be advisable to consider the use of 
bus when the current to be trans- 
mitted is more than 1,000 to 2,000 
amperes. 

The first requirement is that a 
bus be located in a protected place, 
such as under a good, dry floor, 
| or inclosed in a metal or concrete 
| structure. In any event it must be 

protected from dirt and moisture, 
but at the same time must be ventil- 
ated. Bus-insulating materials such 
| as porcelain, micarta, ebony asbestos, 
and the like can be used to give a 
high factor of safety, which can 
readily be increased if desired at 
only a small increase in cost. 

All the supporting structure must 
be of sufficient strength to withstand 
the mechanical stresses brought 
about during short circuits. 

It is quite important to remember 
that ventilation should not be per- 
mitted to assist a local fire in spread- 
ing over the full length of the bus. 
In some cases a wire mesh covering 
will be sufficient to prevent such 
| an occurrence; in others full steel or 
| concrete inclosures may be required. 
| There is considerable choice of 
| bus shapes, such as flat bar, stand- 
| ard pipe size and extra-heavy cop- 
| per tubing, channels, and angles. In 
| 
| 








| general, below 1,000 amp. flat bar 
| may prove to be the most econom- 
| ical, Above 1,000 amp., channel or 
| angle may be the most economical. 
| Angles have somewhat better heat- 
dissipation characteristics than 
| channels; hence, with proper ventila- 
| tion angle bus will tend to run a 
little cooler, or a slightly smaller 
cross-section can be used. 
Channels and angles always have 
| better mechanical strength than 


(Continued on page 160) 
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After many years of planning, Ryerson 
brings you Certified Steels — steels of 
known quality, controlled by specifica- 
tions that assure the most desirable 
features in each particular class of steel. 
Ryerson Certified Alloy Steels are espe- 
cially outstanding. They are more 
uniform —their chemical and hardening 
characteristics are known — and com- 
plete data is furnished with every order 


shipped. See next page. 











Send me your new book E 2 OO 
on Ryerson Certified Steels. 


| am interested in the following 










My Name SSSSC#@Po Stim 






Company Name 
Local Address 








Ryerson Certified Steels 


Assure Dependable Results 




























Certified Stocks Include 


Be a 
Special Plan of Particular 
b | S | S. A. E. 2315, 2520, 2330, bo: 
S. A. E. » 2320, 2330, 2335, 2340. 
t 2345, 2350, 3115, 3120, 3130, 3135, 
Value on the Alloy Steels oo St on ae ee 


Rycase (hot rolled, machine 











Since alloy values are largely dependent on heat treatment, a special straightened) ; Rytense A. A. (hot 
7 : rolled, machine straightened). 
plan has been developed for these steels. Accurate data on the | 
; . ee . ; l ; Cold Drawn Alloys ; 
chemical, physical and hardening characteristics of every bar of stee S. A. E. 2315, 2320, 2330, 3115, 3120, 
e a . e ° F d 0. ; 
is prepared and sent to the customer as a guide in quickly and — py 
z 3 t sated All : 
accurately securing the best properties from heat treatment. The Ryer- Ryeo (hot véiiel, maclune straight 
sl é ) : : res ened); Rycrome (hot rolled, cold 
son Certified Alloy Steel Plan has many outstanding advantages. drawn, ccclian wantimaalts se 
; 4 . rome “M” (hot rolled, machi 
1. Careful selection of S.A.E. alloys with narrow chemical range straightened); Ry-Ax and Ry-Arm 
slaaie” # : (hot rolled, nachine strai 
and proper grain size assures higher quality. ssiceaiaiaipcnentpiieaiaiaiaitn 
Stainless 
2. Similar uniform high quality can be secured on repeat orders. Allegheny Stainless Sheets, plates 
Sy ’ ’ Sy 
; , angles, pipe, tubing, bolts, nuts, etc., 
3. All steel is analyzed and tested in advance. in a variety of finishes. 
= Cold Finished Steels 
4. You know exactly what you are getting. Standard Shafting; turned ground 
; and polished; Special Accuracy 
5. There is no need for you to test or experiment. —— Ra we ence 
Screw Stock; S. A. E. » 1035, 
6. You can depend on satisfactory response to heat treatment. a sae a ilies 
0o teels & 
F ; ' " ; Ryerson B. F. D. Die Steel; Ryer- 
7. Your rejections and spoiled material will be reduced or son “Shock” Steel; Ryerson V. D. 
eliminated. Steel: R stein Pr 1 nee Speci 
: 3 Ryerson Special High Spee 
. ‘ Tool Holder Bits; Ryer Cark 
8. Ryerson Certified Alloy Steels cost no more than ordinary Steel Drill Rod. 
alloys. _ Special Sheets : 
. sis P -— a Hh mpd apg Also all 
5 ‘ ncrease net profits. standard sheets such as plain back, 
These features definitely save time and help incre P galvanized, corrugated, etc. Only 


Primes are carried by Ryerson. 


Let us send ir ie oe on Ryerson Certified Alloy General Steel Products [ 
idc is included for your convenience. eams; Channels; Angles; Tees; | 
Steels. A prepal ai y Zees; Plates (17 kinds); Spring 


Steel; Tire Steel; Refined Iron; 
Boiler Tubes and Fittings; Bolts; 
Screws; Nuts; Washers; Rivets; F 
Nails; ete. 3 


Floor Plate, Stair Tread 
Inland 4-Way Floor Plates and 
Traffic Plates; Firm-tread Diamond 
Pattern Floor Plate and _ Traffic 
Plates; Mason Safety Treads, etc. 


Welding Rods 





JosEpH T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Cin- 
cinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 





































P No 19 Kinds of electrodes including 
ostage 2 ; 

Will Be Paid Postage Stamp improved _ stainless steel _ rods, 

Necessary shielded ; d d ial 

b PCESSE snielded are type rods, and specia 

y If Mailed in the ieee wale & finde of gull 

Addressee United Stetes processed rods. Inds of acety 


lene rods. Also welding accessories. 


Building Products 
New billet and rail steel reinforcing 
bars, spirals, electrically welde 
wire fabric, expanded metal, rein 
forcing mesh, caisson rings, sheet 
piling, bank vault reinforcing, 
safety treads, ete. 


Allied Products 
Ryertex Bearings, Babbitt Metal, 
Solder, Flux, Curb Strip, Wire and 
Wire Rope, Chain, Slings, Slip and 
Grab Hooks, etc. 


Write for the Ryerson Stock List 









BUSINESS REPLY CARD 


FIRST CLASS PERMIT No. 143, SEC. 510 P. L. & R., CHICAGO, ILL. 


































JoseEPH I. RYERSON & SON inc. 
LOCK BOX 8000-A 





CHICAGO, _ILL. 
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BRUTAL TO FIRE— 





yet harmless to men or materials 


It will kill a blaze in a huge lacquer dip-tank in the 
flash of a few seconds. Yet it will leave the liquid 


paint clear and clean. 


It will snuff out fire in a generator without damaging 
its intricate and delicate windings. You can even 
spray it on your new business suit and find not the 


slightest trace of dampness or soiling. 


LUX carbon-dioxide snow-and-gas is amazingly 
gentle to industry’s most delicate and costly 

equipment. Yet it is the fastest known ex- {\ 
tinguishing agent, brutal to fire. q 


Prevent () 


Production-Line Delays 


With Lux fire extinguishers you will elim- 





7 






SNUFFS | 


OUT 


FIRE 


inate delays in your production line. No extin- 
guisher damage. No time-losing clean-ups. No 


harmful fumes. Lux is clean, dry and harmless. 


But, remember, Lux is death to industrial fires. 


Let Us 
Make a Survey 


Lux engineers have built a seventeen year 
record distinguished for accurate solution of 
the problems of industrial fire protection. 
Let us, without obligation, make a survey 
} and recommendation for your specific fire 


hazard problems. 


. rr 
| Write for new brochure, ‘‘ILux Makes The 
Difference. ”’ 








Walter Kidde & Company 


42 West Street, Bloomfield, N. J. 
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WING featherweight 
UNIT/HEATERS 


WITH REVOLVING DISCHARGE, 
the scientific principle of heating, 


project uniformly and comfortably 


warmed air to the walls and remote corners of the plant. 
SOLVE THE HARDEST HEATING PROBLEMS. 
Write for complete information TODAY. 


L. J. Wing Mfg. 


| 169] W 14th STREET NEW YORK 
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Distillery and Warehouses of 

| National Distillers Products 
' Corporation, Carthage, Hamilton 
.« County, Ohio, Over 1000 squares 
" of Carey Built-Up Roofing 














(ustoon Built TO FIT THE JOB 


Carey Built-Up Roofs are engineered to the individual service 
conditions of each job. Temperature changes, vibration of 
machinery, chemical fumes, deck slope—these and other vital 
factors are provided for in all Carey-built roofs. That’s why 
they last longer; cost less per year. Carey Roofs are bonded 
for 10-year and 20-year periods. Almost without exception, 
they far outlive their guarantee. Carey’s experience in build- 
ing better roofs covers upwards of a half century. Whatever 
your roofing needs, you can profit by this experience. 





ASPHALT — ASBESTOS — MAGNESIA 


Roofing . . . Flooring . . . Insulations . . . Roof Coatings and Cements 
Waterproofing Materials . . . Expansion Joint ... Asbestos Paper and Millboard 


THE PHILIP CAREY COMPANY © Lockland, Cincinnati, Ohio 








Dependable Products Since 1873 
BRANCHES IN PRINCIPAL CITIES 
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(Continued from page 156) 
bars against short-circuit stresses. 
Tubing is used more frequently for 
special cases, such as central station 
or substation buses. 

Choice of shapes for a bus will 
‘be strongly influenced by mechan- 
‘ical considerations, as well as the 
amount of current to be carried. 
These factors are important: 

1. Length of run; 

2. Number of taps; 

3. Distance between supports; 

4. Short-circuit stresses; 

5. Space available. 


They must all be properly weighed 
before a decision is reached as to 
what should be used. It is quite pos- 
sible to run the cost of fittings up 
/as much as four times the minimum 
necessary, if the designer lacks 
familiarity with fittings and fitting 
costs. In addition, installation costs 
vary somewhat with the shape of 
bus selected. 

(A succeeding article will appear 
| in an early issue.—ED.) 
| 


TRADE 
LITERATURE 


(Continued from page 116) 


Conveyor—Bulletin 36-1, describing quench 
tank eonveyor.—Anchor Steel & Conveyor 
Co., 2503 Bellvue St., Detroit. 


Cooling Towers—Three bulletins: No. 190 
on Type K induced-draft spray cooling tow- 
ers, No. 170 on Type FD forced-draft cooling 
towers, No. 160 on Type R atmospheric spray 
cooling towers.—Binks Mfg. Co., 3114-40 Car- 
roll Ave., Chicago. 


Electrical Equipment—Folder, showing line 
of electric pliers, fuse clip clamps, wire 
strippers, grinders, ete.—Ideal Commutator 
Dresser Co., 1005 Park Ave., Sycamore, II. 


Electrophoto Controls—Leaflet, on electro- 
photo controls.—United Cinephone Corp.. 
Long Island City, N. Y. 


Feedwater Treatment—Bulletin No. 1542, 
on Akon feedwater treatment.—Allis-Chalm- 
ers Mfg. Co., Milwaukee. 





Flexible Couplings—Ciatalog, containing 
| data sheets on line of flexible couplings.— 
| Ajax Flexible Coupling Co., Westfield, N.Y. 


| Floor Plates—Booklet, on non-skid, rolled- 
| steel floor plates.—Central Iron & Steel Co., 
| Harrisburg, Pa. 


Gevernors — JPulletin GEA-1162A, on 
CR2922-E pressure gevernors for use with 
automatic starters on pumps or compressors. 
-General Electric Co., Schenectady, N. Y 


Hacksaw Blades—Catalog 51, on line of 
| Star hacksaw_blades.—Clemson Bros., Inc., 
| Middletown, N. Y. 


Hard Facing—Booklet F-3491, title ‘Steel 
Hard Facing Procedure.’—The Linde Air 
Products Co., 205 East 42d St., New York. 


Heating—Bulletin, on ‘Airblanket’”’? heatin 
method for preventing accumulation of high 
temperatures under roofs.—Airtherm Mfg. 
Co., 1474 South Vandeventer, St. Louis. 


Instruments—Bulletin GEA-2645, on small 
panel instruments.—General HJElectric Co., 
Schenectady, N. Y. 


Instruments—Folder, describing balanced 
vapor pressure system used on dial and 
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Increase your profits with| J&L 
STEEL 


Seamless Steel Boiler 


J8 


safety and long life because they 


Tubes assure maximum 


are strong and durable. They have 
unusual toughness and uniform 
metal density to resist the destruc- 
tive forces of heat, vibration and 
corrosion. Because they are more 
ductile, they roll-in faster. They 
save you time and money. 

The forging action which char- 
acterizes the Jones & Laughlin 
method of seamless manufacture 
increases the strength, toughness 
and workability of the steel. There 


... and they are easily installed 


—Wde L Seamless Boiler Tubes 


| ‘a : up under heat, vibration and corrosion 


are no welds... no weak spots... 
therefore there can be uo failure at 
or near a weld. Inspection during 
every stage of manufacture assures 
uniform high quality tubes that give 
lasting satisfaction. | 
Steam power plants, boiler 
makers, railroads and shipyards 
throughout America rely on J&L 
Seamless Boiler Tubes. For lower 
maintenance costs and quick, 
easy installation specify and use 
Jones & Laughlin Seamless Boiler 
Tubes. Call your local Jones & 
Laughlin boiler tube distributor. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 
MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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recording thermometers.—American Schaeffer 
& Budenberg Instrument Division, Manning, 
Maxwell & Moore, Ine., Bridgeport, Conn. 


Insulating Varnishes—Catalog, on line of 
insulating varnishes and compounds.—John 
C. Dolph Co., 68 Emmett St., Newark, N. J. 


Lacquers—Two bulletins: one on “Blue 
Knight Roxyn C” chemical-resistant finish; 
one on “Cadmium Water Dip Lacquer No. 
3850.”"’—Roxalin Flexible Lacquer Co., Inc., 
Elizabeth, N. J. 










Lathe—Bulletin 1246-18-1, on 18-speed, 
| geared-head precision toolroom lathe.—The 
H{endey Machine Co., Torrington, Conn. 


Lighting—Bulletin ML6, showing equip- 
ment for localized lighting to meet all types 
of needs.—The Fostoria Pressed Steel Corp., 
Fostoria, Ohio. 


Lighting—Catalog No. 38, showing full 
| line of lighting equipment.—Goodrich Elec- 
| tric Co., 2900 North Oakley Ave., Chicago. 


Liquid Heating—Bulletin No. 42, on appa- 
ratus for heating corrosive liquids.—Heil & 
Co., 3088 West 106th St., Cleveland. 


| Lubricating Devices—Catalog No. 58, on 
| line of oilers, oil seals, and lubricating de- 
vices.—Gits Bros. Mfg. Co., 1846-62 South 
Kilbourn Ave., Chicago. 


ARE 
BEING 
F INSTALLED 
IN MORE 
PLANTS 

EVERY YEAR— 


Industrial buyers, demanding durability 
and satisfactory performance, are quick to 
recognize the features which have enabled 
A-S-E Lockers to establish outstanding service 
records. All points where excessive wear or 
damage may occur have been fully reinforced. 
Frame and corner construction provides lifetime 







Materials Handling Equipment—Catalog, 
| showing line of trucks, trailers, carts, wheel- 
barrows, ete.—Lansing Co., Lansing, Mich. 


Mixer—Booklet, on aluminum ‘Typhoon 
mixer.—The Patterson Foundry & Machine 
Co., East Liverpool, Ohio. 






Motors—Bulletin GEA-1844A, on Type KSP 
shaded-pole motors.—General Electric Co., 
Schenectady, N. Y. 






Nozzles—Bulletin No. 150, on nozzles for 
water cooling, air washing, and air con- 
ditioning.—Binks Mfg. Co., 3114-40 Carroll 
| Ave., Chicago. 





Oil Pumps—Publication 1-32-10, on IMO 
| oil pumps.—De Laval Steam Turbine Co., 
Trenton, N. J. 











Paging System—FI older, describing auto- 
| matic paging system.—The Babaco Co., 447 
West 19th St., New York. 


pH Papers—Folder, describing test papers 
for determining pH of plating solutions.— 
The Udylite Co., 1651 East Grand Blvd., 
Detroit. 


Production Control Instruments—Bulletin 
No. 3707, describing three models of Chrono- 
logs, production control instruments.—The 





strength. The sturdily built bottom is strong lateal hence Co, 16 te Wl 
: vain 
enough to hold a man’s weight. iaiceeuaian 
. > > : 1ecte ‘ ‘ -oOns the will Pumps and Motors—Bulletin 47,000, on 
Doors, frequently subjected to abuse, are so constructed that yw a a 
flex without distortion. Hinges are concealed and smooth, no weakening Co., 319 West Bruce St., Milwaukee. 
notches are made in the frame. And the door cannot sag because it iia: Mtns ie Nile iy seailat 
is actually part of the hinge. These are but a few of the many important high -resistance indicating | pyrometer. — 
construction features that are providing complete satisfaction for so St., Chicago. ; 
many users. Mail the coupon for complete construction details. sidiaiiien eines ia: le ae wean 
. ; ; ‘ ° ometer-type pyrometers.—The Brown Instru- 
There is an A-S-E Locker to meet every industrial requirement. A-S-E engineers are aaat ‘di Wayne & Roberts Ave., Phils- 
qualified to make valuable suggestions. Ask to have them co-operate with you. delphia. 


Rolling Doors—Bulletin, showing 4 
MAXIMUM ACCOMMODATIONS IN MINIMUM | 0)o'to00 Beas avee"Goiumbus, Ohion 
SPACE — WITH LOW COST A-S-E UNIT-ROBE | ,,2epver Footing Picture portfolio. shay 


Goodyear Tire & Rubber Co., Ine., Akron, 


Limited space can now be utilized to provide greater locker and wardrobe facilities. Ohio. 

The new, low-cost A-S-E UNIT-ROBE provides accommodations for 16 people and in eiiiies We etdihiinn + 
occupies a space equivalent to one-half square foot of floor space per person. tailed specifications of Laminum laminated 
Individual box lockers are roomy enough to meet ordinary requirements; and outer brass shim stock.—Laminated Shim Co., 
garments may be hung full length. It is easy to erect and move—no upkeep costs. Long Island City, N. ¥ 

Mail the coupon for complete information. Spray Equipment—Catalog, on complete 


line of spray painting and finishing equip- 
ment.—Binks Mfg. Co., 3114 Carrell Ave., 
Chicago. 





ALL-STEEL-EQUIP COMPANY, INC. = 
” , = 
eee ee ee, : ALL - STEEL - EQUIP Stainless Steel—Book, title “The Working 
ee ee ee Oe of Silerome Stainless Steel.’—Ludlum Steel 
cua ‘ is Tears yor bp Co., Watervliet, N. Y¥ 
( ) Have an A-S-E engineer call . COM PANY INC 
Mail locker Catalog C-31 = ] P ne 
: : ~a —e et — = at Catal UR-1 4 Steam Turbine Units—Bulletin ed 1180, ha 
Mam the new UNIt-Rove Vatalog " © condensing reaction-type steam turbine units. 
I : “= —Allis-Chalmers Mfg. Co., Milwaukee. 
MMAEU Ere eee TELE RCC ERE SES eso causes . 501 KENSINGTON AVE. 
NO at i iis : Se toca — soy 
mereury contacts.—/ emerso “1ec “4 ” 
Rn STATE .......0... s AURORA, ILL. Bellwood, II. 
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MICRO MAX 


Wen 
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Coordinated from couple to valve-drive, Micromax Electric Control for industrial 
furnaces makes it easy to secure regulation of outstanding dependability 





Reliable Hand OF MICROMAX 


DIRECTLY Ou the Vebve 


If, in your plant, reliable regulation of fur- 
hace temperatures is important, you will be 
interested in the Control shown above, photo- 
graphed in a steel mill. ‘The big gas-valve is 
located on a giant heat-treating furnace whose 
Output per day runs into hundreds of tons— 
and actuating that valve is the identical type of 






LEEDS & NORTHRUP COMPANY, 4909 STENTON AVE., 


Micromax Electric Control which you may 
have for any of your furnaces. Soaking pits, 
car-bottom units, covers, box furnaces, kettles, 
pots... one type Control for all. Small fur- 
naces have as dependable regulation as large 
ones; big furnaces, as simple control as small 
ones. 


PHILA., PA. 


LEEDS & NORTHRUP 





MEASURING INSTRUMENTS: 


J-NA(6) 


TELEMETERS - 


AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 


A Wad 


CONTROLLED. .. Devices illustrated ar 
on one end of the endless belt press at Pas 
saic Factory — making U. S$. Endless Royal 
Cord Belts. 

In order to assure uniformity in U. S. Rub 
ber Products these devices are _ installed 
throughout to positively regulate tempera 
ture and time during vulcanization. 

In addition, the performance of the auto 
matic controls is checked by recording 
thermometers. 

When one realizes that over 2,000 vulcani 
zations are checked daily it is appar 
what an important part these devices ple 
in producing uniform U. S. Rubber Belts. 


0 SEDER EE IEEE AEBS fs 8 espa, 


COPPER MILL COMPRESSOR DRIVE: 
This difficult, short center drive—now equipped 
with a U. S. Royal Cord Transmission Belt— | 
was considered “too hard foran ordinary 
belt’’. But it did not prove so for U.S. Endless 
Royal Cord, which is satisfactorily doing the job. 


% 


oe ¥ 4 
* Fis 





ited ¢ , 
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U. S. Rubber Transmission Belts 
Give Service Beyond Price and Specifications 


What is the best way to buy a belt? By 
Price? By Specifications? ...Specifica- 
tions are important: whether duck or 
cord, flexibility, quality of friction, 


number of plies, must be known in rela- 


goes beyond price and specifications! 
The performance value of U. S. Rub- | 
ber Transmission Belts is not built only 
upon specifications, it is not written 


solely in terms of price. U. S. Rubber 


3s Roya 

-S. Rub ™~ tion to specific horsepower, load,speed, | Transmission Belts give Service Be- 
aa tension, and size of pulleys. Price isim- yond Price and Specifications because 
oa portant, for you want the most‘belt — every belt has built into it extra capac- 
‘vulcarifie (Ss service for the least money. ity for hard work and long useful life. 
pea But the best way to judge belt value When you’re belting a tough drive— 


ces pla. 
Belts. ' | ‘. 


is by performance ... performance that 


call on U. S. Rubber. 


IDEA BOOK FREE! 


Get your copy of the 
valuable new U. S. 
Transmission Belt 


Album. Numerous 
‘on the spot” photo- 
graphs show U. S. 
Transmission Belts 
———. tough 

rives in many diff- 
erent industries. 
Shows, also, U. S. 
Belts in the making. 
Write for it today. 








United States Rubber Company 


| United States Rubber Products, Inc., New York, N. Y. 

















FOR MANY SHIPMENTS 
THE CONTAINER IS THE 


@ Savings i in shipments by bundling can- 
not always be detected in the shipping 
room alone. 

Bundling and its savings, in many cases, 
actually begins at some point ahead of 
the shipping room. 

Managementknows its product and its pro- 
cessing. The Signode engineer in the field 
—one in your territory—knows bundling 
and savings possibilities with strapping 
from Signode’s application experience in 
over 350 different industries. Wherever 
management, or its executive, has inves- 


tigated the bundling possibilities with the 
Signode engineer, there has been a big 
percentage of successful bundling and sav- 
ings applications adopted. 


Tradition is broken in the silk finish- 

ing industry. Signode gives the shipper 

complete protection with steel—at the 
same time a new low cost bundle 


) 





This Signode container bundles auto- 
mobile mufflers—an average certified 
savings to the shipper of 7Vc 


Consult your ’phone directory to call in 
the Signode engineer. Or, write or wire us 
for more examples of bundling adopted in 
your industry. 


SIGNODE STEEL STRAPPING CO. 


2621 N. Western Ave., Chicago, Ill. 
ae eae *. $ 452 Bryant St., 
rooklyn, N. F 
Grant Bidg., ma Call. 


SIGNODE 


Phy ened Strapping 
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describing Kon-nec- 


Switches—Catalog 603, 
Electric 


tor mercury’ switches.—General 
Vapor Lamp Co., Hoboken, N. J. 


Test Indicator—Leaflet, on two models of 
test indicators.—Federal Products Corp., 1144 
Eddy St., Providence, R. 


Transformers—Bulletin GEA-2434, on Types 
JE-41 and JE-42 indoor potential trans- 
formers.—General Electric Co., Schenectady, 
ie: 


aX. 


Turbines—Leaflet E-1169, title ‘‘Modern 
Turbines to Reduce Costs.’’-—De Laval Steam 
Turbine Co., Trenton, N. J. 


“Projec- 


Unit Heater—l older, describing 
The 


tion” unit heater for ceiling mounting.— 
Trane Co., La Crosse, Wis. 


Heaters—Bulletin 75, on Torridor 
unit heaters.—The Trane Co., 
Wis. 
Valves — Bulletin 
Valves.—Hancock Valve 
Maxwell & Moore, Inc., 


Unit 
blower-type 
La Crosse, 
7500-C, on Flocontrol 
Division, Manning, 
Bridgeport, Conn. 


Voltage Regulators—Bulletin GEA-2544, on 
feeder voltage regulators.—General Electric 
Co., Schenectady, N. Y. 


Water Heaters—Bulletin No. 35-76, on 
water heaters.—American District Steam Co., 
North Tonawanda, N. Y. 
Folder, title ‘‘The Characteristics 
Are Welder.”—Harnischfeger 
National Ave., Milwaukee. 


Welding 
of a Modern 
Corp., 4400 West 


BOOKS 


MANUAL ON RESEARCH AND REPORTS 


The Committee on Research of The Amos 
Tuck School of Administration and Iinance, 
Dartmouth College. McGraw-Hill Book Co., 
Inc., 330 West 42d St., New York. 151 pages, 
bibliography, index. $1.25 

A compact guidebook showing how to go 
about making investigations and how to pre- 
sent reports on them. Chapters on laying 
the groundwork, gathering first-hand infor- 
mation, recording and organizing informa- 
tion, analyzing and interpreting the data, 
preparing the manuscript, submission to a 
printer or publisher. 


PROBLEMS IN LABOR RELATIONS 


Herman Feldman, Professor of Industrial 
Relations, The Amos Tuck School of Admin- 
istration and Finance, Dartmouth College. 
The MacMillan Co., 60 Fifth Ave., New York. 
393 pages, reading list, index. $2.75 

Here is a case book presenting some major 
issues in the relations of labor, capital, and 
government. It consists entirely of problems 
without solutions. The 250 cases are ar- 
ranged under five main classifications: wages, 
wage methods, and wage administration; 
hours, working conditions, and labor regula- 
tions; insecurity and unemployment; the per- 
sonal environment; and group relations and 
unions, 

STUDY 
Industrial 

Univer- 
Inec., 440 
bibliog- 


AND TIME 


3Zuarnes, Professor of 
College of Engineering, 

John Wiley & Sons, 
Fourth Ave., New York. 285 pages, 
raphy, index. $3.75. 


This book is a thorough treatment of the 
fields of motion and time study. Starting 
with definitions, scope, and history, it goes 
on to show extent to which motion and time 
study may be profitably used. It covers the 
symbols, tools, and techniques used, and has 
a chapter on training the operator after his 
operation has been studied. 


MOTION 

talph M. 
Engineering, 
sity of Iowa. 


BARGAINING IN THE 


1937 


COLLECTIVE 

STEEL INDUSTRY: 
I'rederick H. Harbison, Research Assistant, 
Industrial Relations Section, Princeton Uni- 
versity. Industrial Relations Section, Prince- 
ton University, Princeton, N. J. 48 pages. $1. 


A factual summary of recent developments, 
this report grew out of an analysis of current 
trade union agreements in the steel in- 
dustry. It covers provisions of the union 
agreements, reaction of management’ to 
recognition of the S.W.O.C., employee rep- 
resentation and independent employee as- 
sociations. 

















and MAINTENANCE 


IT ISN'T 
FUN 
TO FALL! 


Workmen like the 
Dayton _ because 
they like safety. 
They know that its 
wide leg spread, 
correctly angled 
back assembly, 
properly spaced steps, wide plat- 
form with safety guard rail, and 
scientifically placed steel bracings 
have made the Dayton Ladder a 
standard for safety. 


And because Daytons last much 
longer than ordinary ladders, they 
reduce ladder costs as well as 
accident costs. 


Write Dept. FMM-11—for details 


THE DAYTON SAFETY LADDER CO. 
121-123 West 3rd St. Cincinnati, Ohio 


(Made in 
Cincinnati) 


DAYTON 


Safety Ladder 


(Patented) 


Send for our Catalog No. 5 showing a complete 
line of accident prevention equipment. 








Do You Read a 
Routed Copy? 


If you are on a route list to 
read Factory Management and 
Maintenance, you probably pass 
it along without having the 
chance to read just the 
article that you would like 
best. Routed copies have a 
knack of arriving at incon- 
venient times—late—and often 
in poor condition. 


Why not have your own copy 
delivered to you each month? 
Then you could read at your 
leisure—and while the news is 
still hot. A subscription costs 
only $3.00 per year. Send in 
yours now. 


FACTORY 
MANAGEMENT 
and MAINTENANCE 


330 West 42nd Street, New York City 
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NOBO VY ass ASKED Ufa 


TO PAY BACK THE MONEY... |" 
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a 4! 
Here . . « the ingredients are prepared which give Here .. « the leather becomes more resistant to 
Research Belting its greater coefficient of friction. stretch — longer-lived. 


are 
- 


Here . . . onthe 50H.P. Dynamometer, 
their ability to transmit power without slip 
page, is tested. 





This .. . is your guarantee of increased pro- 
duction. Have Research Belting placed on an important 
drive where increased production can be easily measured. You'll 
find the name of the nearest jobber or branch office in the Graton & Knight 
insert in THOMAS’ REGISTER. 


RESEARCHE 


from the Home of Researe W 
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Gun 


Research Belfting’s 
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“you-profit-or-we-pay” offer has been 


in force since last December. Never has a customer asked us 


for his money back. Research must be increasing production! 








Here... tension-cementing — a patented feature 
— makes waterproof laps and plies inseparable. 


And here... on 


your drive, Research 
Belting will increase 
average machine pro- 
duction at least 1 or 2% 
over ordinary belting. 








Here ... « samples are taken from production to be 


tested in a Chamber of Tortures. 


Bonuses Like These — Can Be Made In Your Plant 


Grinder: 8% more production an hour 
Blower: Speed increased from 2700 to 
2800 r.p.m. 

Card: 4% more production 
Compressor: So much more air from one, 
another could be shut down 

Head rig: Research does twice as much 
work 

Linter: Over 3 tons more per day 


halon. and 
BELTING 


Worcester, Mass... 


Spinning frames: 
hour 


15 feet more yarn per 


Drill: 25% saving in cost of operation 
Vertical drive: 9% more r.p.m. 


Compressor: 1724 cents extra profit on 
each tank of chemical 


Generator: 15% more power 
Looms: $2.88 a year bonus per loom 


nigh 


































He thought his caster prob- 
lem 
called a leading mill supply house for advice — and found 
exactly what he needed in the Dreadnaught! This happy 
solution of unusual caster requirements occurs hundreds 
For somewhere in the extensive 
Faultless line are casters that exactly and economically 
satisfy every industrial requirement. 
your caster problem may be, you'll find a way to cut 
transportation costs in your copy of the OD Catalog, 
available for the asking. 


of times each day. 





No. 1500 


Wheel. 


FAULTLESS CASTERS 





Series 
Heavy Duty, Triple 
Ball Bearing Swivel, 
With  Semi-Stee! 
Hyatt Bearing 



















"was different’ — he 


CORP. 













FOR INDUSTRY 





No matter what 


FAULTLESS 
CASTER 


Dept. FM-11. 
Evansville, Indiana 
Representatives in 
Principal Cities 


Canadian Factory: 
Stratford, Ontario 
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1937-88 MECHANICAL CATALOG 


neers, 29 West 39th St., New York. 396 


pages. 


! 
| 
| The American Society of Mechanical Engi- 


contains catalogs of industrial equipment, 
materials, and supplies. The second part is 
a classified index to manufacturers. An 
alphabetical list of manufacturers comprises 
part three. 


| Twenty-seventh annual volume. First part 
| 


PREPARATION FOR SEEKING 
EMPLOYMENT 


Howard Lee Davis, Director of Technical 
IXmployment and Training, New York Tele- 
phone Company. John Wiley & Sons, Inc., 
440 Fourth Ave., New York. 39 pages. $.25. 


Mr. Davis, author of The Young Man in 
Business, says in his foreword “Of all sales- 
men everywhere, those who offer to sell their 
own personal service are the only ones who 
try to conduct a sales campaign without 
specific knowledge of their product and its 
market.” He goes on to show men how to 
determine what they have to offer an em- 
ployer and how to present their story to 
him. 








PAPERS ON THE 
| ADMINISTRATION 

| _ Kdited by Luther Gulick and L. Urwick. 
| Iustitute of Public Administration, 305 East 
| 35th St., New York. 196 pages. $3. 
| 
| 


SCIENCE OF 


Papers brought together in this collection 
are essays by outstanding authorities in the 
theory and practice of public and private 
organization and administration in the United 
States and abroad. The theory and prin- 
ciples of organization, function of adminis- 
tration, process of control, and relationship 
in organization are some of the subjects 
covered. 


Everett B. Wilson, Formerly Assistant Di- 
rector of Personnel, Kroger Grocery and Bak- 
ing Company. McGraw-Hill Book Co., Inc., 
30 West 42d St., New York. 267 pages, 
index. $2.50. 


Mental ‘‘sit-downs” have been going on for 
years, says the author, and this book aims to 
show executives how to end them. It shows 
the significance of leadership, how to develop 
it, and how to put it to use; gives instrue- 
tions for getting subordinates to do things 
the way management wants them done. 


| 
| GETTING THINGS DONE IN BUSINESS 
| 


ON THE CALENDAR 


NOVEMBER 


10-12, International Acetylene Association, 
Annual Convention, Birmingham, Ala. 
H. F.. Reinhard, Secretary, 30 East 42d 
St., New York. 


DECEMBER 


| 5-9, National Association of Manufacturers, 
Annual Congress of American Industry 
| and Annual Convention, New York. Noel 
Sargent, Secretary, 11 West 42d St., New 
York. 

6-10, Annual Meeting, American Society of 
| Mechanical] Engineers, New York. C. I. 
| Davies, Executive Secretary, 29 West 39th 
| St., New York. 


6-11, Sixteenth Exposition of Chemical In- 
| dustries, New York. Charles F. Roth, In- 
ternational Exposition Co., Grand Cen- 
| tral Palace, New York. 
| 9-10, Annual Conference, The Society for the 
| Advancement of Management, New York. 

Evelyn Buckley, Assistant Secretary, 2% 

West 39th St., New York. 


JANUARY 


13-15, American Engineering Council, Annual 
Meeting, Washington, D. oa ig ee 
Feiker, Secretary. 744 Jackson Place, 
Washington, D. C. 


24-28, American Society of Heating and Ven- 
tilating Engineers, Annual Meeting, New 
York. <A. V. Hutchinson, Secretary, 51 
Madison Ave., New York. 


24-28, Fifth International Heating and Ven- 
tilating Exposition, New York. Charles 
F. Roth, Manager, International Expo- 
sition Co., Grand Central Palace, New 
York. 
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. |HEAT BALANCE IMPROVED__ 
: |Operating ana Investment Cost Reduced 


rt 


1s 
SIMPLE! No electric drive reciprocating machine is necessary here! 
A simple steam turbine, using live steam from the boilers, provides 
direct drive for the Carrier Centrifugal Compressor, and eliminates 
losses due to electric power generation and transmission. Clean 


and untainted from oil, the exhaust steam is used in processing. 
—_—_ _ Cc * 
7 ; : entrifuga 


REFRIGERATION 


2S 


Direct Drive Makes Costly Generators 
Unnecessary for Refrigeration at 
Narragansett Brewing Company 





Makes Savings with Reduced Investment 


HE installation of steam turbine driven Carrier 
Centrifugal Refrigeration in this Providence, R. I. 
brewery is a good example of the economies that 
can be secured wherever refrigeration is required— 


COMPACT is the word for the Carrier Centrifugal Compressor! To 
for processing or for air conditioning. 


get a good idea of the space it requires, compare this picture with 
the one preceding, showing the reciprocating machine it replaces, 





First of all, the investment cost is definitely lower 
—for no electric driven reciprocating machines are 
necessary, and the size of generators required for 
plant power is greatly reduced. 


Second, the system makes full use of all steam— 
for the exhaust steam is clean and free from oil and 
can be used for all plant processing. This feature 
made it unnecessary for the Narragansett Brewing 
Company to enlarge its existing boiler capacity. 


Lastly, the system requires less space and less 
attention. Using a low pressure harmless refriger- 
ant, the Carrier Centrifugal operates at conserva- 
tive speeds, picks up loads almost 
instantly, and meets all varying 








load conditions. A minimum of 
moving parts insures long, trouble- 
free service. 


An interesting new booklet tells 
more of the features of direct drive 
Carrier Centrifugal Refrigeration— 
send for it. 


LOW POWER COSTS 
throughout the plant are 
assured with a set-up 
like this—and it’s all a 
part of the heat balance 
made possible by Carrier 
Centrifugal Refrigeration. 
Only a fraction of the 
size of the equipment it 





replaces, this mixed pres- 
sure bleeder, type tur- 
bine and dual generator 
unit supplies both AC 
and DC power, and also 
provides clean exhaust 
steam for processing. 
Why install large, costly 
generators — when 
smaller ones supply all 
the electric power re- 
quired, more efficiently 
—more economically? 





CARRIER CORPORATION, Desk 1008 
Syracuse, N. Y. 
Without obligation, send me free copy of your 


booklet, ‘‘Carrier Centrifugal Refrigeration—for 
New Plants, for Additions, for Replacements.” 


Name........ 
Company 
Address 
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A GREAT BELT FOR 
STOPPING POWER LEAKS 


_— your power-leaking belts on heavy duty or high speed trans- 


missions with Challenger and the power savings will soon pay its cost. 





. Challenger is a powerful, pulley-gripping belt that provides smooth, even 
tension with minimum slippage and transmits maximum force from one 
pulley to another. Its extreme low stretch holds that power-saving tension 
over long periods without take-up. You not only get highest grade trans- 
mission but also a marked reduction in belt cost. 

Challenger is only one of many grades of Republic Transmission Belting 
—each built for a particular type of service. Ask any Republic Distributor 


in your locality for details or write for bulletin “Reduce Power Costs.” 


REPUBLIC RUBBER 


» »s_s OF LEE RUBBER AND 
Division TIRE CORPORATION 


YOUNGSTOWN, OHIO 


ORDER REPUBLIC RUBBER PRODUCTS FROM YOUR DISTRIBUTOR 










Manufacturers of HOSE 
BELTING e PACKING 
MOLDED PRODUCTS 
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A few of the many types of hand operated Lincoln 
Grease Guns are shown above. The complete line is 
shown in Catalog No.60 


LINCOLN EN 





Glass Manufacturer Finds 
LINCOLN LUBRICATING EQUIPMENT 


is real solution to problem of lubricating 
bearings of transfer car that carries 20 tons 


e@ Sure, your problems are different—or are they? In either case, we are 
confident that there is Lincoln Equipment available to solve any grease 
lubrication problem in your plant. 

It is very probable that you will find some > of our semitiil units ideally 
suited for your requirements. Such was the case in the installation shown 
above. Our Model 246 (illustrated at left) proved to be ideal for properly 
lubricating the transfer car of a well known glass manufacturer. After 
becoming familiar with our unit, the manufacturer agreed that the solution 
of his lubrication problem, like his product, was “clear as crystal.” 

If you have machinery that requires periodic greasing, you undoubtedly 
can save time and money by installing Lincoln Lubricating Equipment. 

The complete Lincoln industrial line is illustrated and described in 


Catalog No. 60—and a copy is yours for the asking. 


GINEERING COMPANY 


PIONEER BUILDERS OF LUBRICATING EQUIPMENT 


CENERAL OFFICES, ST. LOUIS, MO. 


FACTORIES: ST. LOUIS, MO., DETROIT, MICH. 





For over half a century Thermoid has 
followed this policy that today’s demands 
can be best met by anticipating the 
increased demands of the future. 


What better illustration than Thermoid 
Steam Hose? Made from specially com- 
pounded rubber with a thick inner tube 
built to resist the deteriorating action of 
steam under pressure. It is reinforced 


with plies of tightly woven, non-expand- 
ing fabric and then covered with a 


Ther 
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heavy layer of high quality, heat- 
resisting rubber. 


Whether you are handling air, water 
or steam, specify the pressures and 
Thermoid will supply the one hose, best 
suited for your particular need. 


Our catalog giving full specifications on 
all Thermoid Hose for every industrial 
need will be gladly sent upon request. 
Thermoid Rubber, Division of Thermoid 
Company, Trenton, N. J. 





DONE 


@ A Diesel provides the most effi- 
cient way to make power out of fuel. 
Its efficiency averages double that 
of any other prime mover. In addi- 
tion, a Diesel uses the lowest cost 
fuel that is available in a convenient 
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SOMETHING 


form for automatic operation. 

Almost without exception, a 
thorough investigation proves that 
a Fairbanks-Morse Diesel will cut 
power costs, as well as provide in- 
dependence from all outside cir- 
cumstances. You pay only for the 
power you actually use—no pre- 
mium for peak-load generating 
Capacity required to serve the com- 
munity as well as yourself. 

The Fairbanks-Morse Model 36 


ABOUT YOUR POWER COSTS! 


Diesel Generating Set is one of the 
most popular choices of plants re- 
quiring comparatively small capac- 
ity, as well as of manufacturers in 
need of flexible, economical power. 

Do not put off your investigation 
of power costs any longer. Write 
for Bulletin 3600, Fairbanks, Morse 
& Co., 900 S. Wabash Avenue, 
Chicago, Ill. 34 branches at your 
service throughout the United 
States. 


7094-DA40. 126 
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FAIRBANKS-MORSE 


REGARDS GUARANTEES EVEN 


MORE SERIOUSLY THAN YOU DO 


@ You can rely on Fairbanks-Morse guarantees, rely on the 
savings promised by Fairbanks-Morse engineers, for two reasons. 
Most Fairbanks-Morse products have grown up with the indus- 
tries they serve. Only one factor influences design and materials 
. conditions of service in the field. And to make doubly sure 
that an F-M product will be equal to any test of service, F-M 
inspection is ruthless. 

Promises of performance are made to you by men who know 
industry ... your industry in particular. Chosen for their sound 
judgment and ability to analyze, these F-M men know what a 
Fairbanks-Morse product can contribute to the efficiency and 
profits of your business. 

On your most immediate problem of powcr, pumping, or 
weighing, call an F-M sales engineer. Fairbanks, Morse & Co., 
900 S. Wabash Ave., Chicago, Ill. 34 branches at your service 
throughout the United States. 
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Points 
of 
Superiority 


%& Electroforged, one piece 
construction—strongest 
by test. 


% Safest footing because 
of the twisted bar. 


% Self-cleaning, no shar 
corners to clog wit 
debris. 


% Maximum open. area for 
light and air. 


% Easily maintained. No 
cracks or crevices; paint 
reaches entire surface. 


FREE SAMPLE 
WILL CONVINCE 


Pot, 
Wo 2 a " 
“ bo Gl aye dihi 4 
fae 4 ji igs tp ‘a 


BLAW-KNOX COMPANY, 20384 FARMERS BANK BUILDING, PITTSBURGH, PA. 
Send Grating Sample to 


NAME COMPANY ___ 
STREET 
CITY 














| 
| 
| 
| 
| 
| 
| 
i 
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FEATURES 


THAT MEAN 


ECONOMY 


STEAM PRESSURE 
CONTROL 


ww Belarc: . 


J 


, 


AM 


” 


\ 





» 


‘ y »” 


EXACT CONTROL of saturated or super- 
heated steam even though initial pressure 
and load fluctuate. Pilot operation insures 
sensitiveness to minute reduced pressure 
variations and provides streamlined flow. 
SAVES FUEL. 


yr «STAINLESS STEEL TRIM is standard. Re- 
E newable, stainless steel pilot and main 
valves and seats heat treated, for extreme 





INLET a Ours AIHHII hardness, are highly resistant to erosive ac- 
ALLL tion of steam; pilot valve, main valve, pis- 
ton and cylinder are machine ground and 
highly polished to minimize adherence of 
boiler compound deposits. SAVES MAIN- 


TENANCE COST. 


MINI 


ADJUSTABLE over a wide range without 
changing springs. Reduced pressure set by 
means of removable key—prevents tamper- 
ing. SAVES TIME. 


Complete line available including bronze bod- 
ies sizes 14’’ to 2.— pressures up to 250 lbs.; 
iron bodies sizes 2’’ to 4’’— pressures up to 
250 Ibs.; steel bodies sizes 14" to 4/"—pressures 
up to 400 Ibs. 





Write for Catalog No. 63 which describes 
the full line of Masoneilan Regulators. 


MASON-NEILAN REGULATOR CO. 
1194 ADAMS STREET, BOSTON, MASS. 


New York Philadelphia Pittsburgh Chicago 
St. Louis Tulsa Houston Los Angeles 


NUMBER 11 (MASONEILAN _ REDUCING VALVE 
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THE NEW 
SILENT STEEL 
SPECIAL DUTY 


TRUCK CASTERS 


+n truc 
— CK. Long li 


ding oe 
ck casters 
fe, 
ne 1199" series: 
is 
ity precision 
o parts 1° 


THE BASSICH COMPANY. saivcePont, CONNECTICUT 


THE WORLD'S LARGEST MANUFACTURER OF CASTERS AND FLOOR PROTECTION EQUIPMENT 
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SPRAY GUNS 
MATERIAL CONTAINERS 
REGULATORS 
SPRAY BOOTHS 
EXHAUST FANS 
HOSE AND CONNECTIONS 
AIR COMPRESSORS 


ACCESSORIES 


DeVi/b/ss 
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OF THE COMPLETE 
DeVILBISS 





SPRAY- PAINTING 


AND 


HNISHING SYSTEM 








Included in the comprehensive DeVilbiss System is a complete line 
of portable equipment for the maintenance painting of industrial 
buildings, structures and equipment. This line includes portable 
outfits to meet every painting need—from light duty outfits for small 
painting jobs up to heavy duty outfits for major painting operations. 


Spraying offers many advantages over old-fashioned maintenance 
painting methods. Spraying is faster, more efficient, more economical. 
It produces better paint jobs in less time, with minimum interruption 
of regular work. Sprayed coatings last longer and are easier to clean. 
Any surface can be sprayed, and DeVilbiss Equipment sprays all 
painting materials with equal facility. 


This line of portable spray-painting equipment, complete though it 
be, is only part of the broad DeVilbiss System—a system so all- 
embracing that it includes everything needed in every form of 
modern spray-painting and spray-finishing. However, should you 
have a problem so individual that it cannot be met by the equipment 
in the standard DeVilbiss line, our engineering and research depart- 
ments are always available to plan a special installation exactly suited 
to your particular needs. 


THE DeVILBISS COMPANY - TOLEDO - OHIO 








APP 
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WHERE LASTING SERVICE IS PARAMOUNT 


DELTABESTON 


No wonder maintenance men and engineers 
choose Deltabeston Wire and Cable! It has 
proven its mettle, time after time. No job is 
too hot ...mno job too strenuous... for 
Deltabeston. Exclusive Purified, Felted 
Asbestos Insulation insures day after day 
service under the most trying conditions. 
Power Cable ... Motor Lead Cable... 
Magnet Wire ... there is a Deltabeston 
Asbestos Insulated Conductor for every kind 
of application. 


For the sake of your equipment and the work 


GENERAL & 


DELTABESTON 





IS ALWAYS USED 


that you want it to do... investigate the 
complete, dependable line of Deltabeston 
Wires and Cables. Subject it to any sort of a 
test . . . confront it with any kind of a heat 
problem. Deltabeston does the job with 
flying colors. . 

Write to Section Y-9611, Appliance and Mer- 
chandise Department, General Electric Com- 
pany, Bridgeport, Conn. Deltabeston Wire 
and Cable is distributed nationally by 
General Electric Merchandise Distributors 
and the Graybar Electric Company. 


\ ELECTRIC 


WIRE AND CABLE 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 














182 


FACTORY MANAGEMENT and MAINTENANCE 











We lubricate EACH WIRE 









- RICATION at each 


point of contact in wire rope is of 
equal importance to that in any com- 
plicated machines*. It reduces ex- 
ternal wear, prevents corrosion, cuts 
down internal friction and enables 
each strand to move freely — all of 
which results in increased useful life. 

Every wire of American Tiger 
Brand Wire Rope is carefully lubri- 


cated. This adds vitally to the flexi- 


bility of the rope, enabling it to with- 
stand the terrific jerks of starting 
and stopping. 

This lubrication is the result of 
years of engineering and field experi- 
ence and is but one of the many 
different features which make Amer- 
ican Tiger Brand Wire Rope a proft- 


able operating investment for you. 


TO INSURE LONG LIFE 


AMERICAN 
TIGER BRAND 
WIRE ROPE 








American Tiger Brand Wire Rope 
Electrical Wires & Cables 
Amerclad Altt-Rubber Cables 
Aerial Tramways 

Tiger Wire Rope Slings 

Tiger Wire Rope Clips 














American Tiger Brand Wire Rope 
is available in either Standard (non- 
preformed ) or Excellay (preformed ) 
constructions. 

* Machines? Absolutely, wire rope is 2 
machine. It fits perfectly the dictionary 


definition, “Any combination of mechanism 
for utilizing or applying power.” 


AMERICAN STEEL & WIRE COMPANY 


COLUMBIA 


ts 


Cleveland, Chicago and New York 
S171 EEL L OMPAN TY 


Russ Building, San Francisco 


United States Steel Products Company, New York, Axport Distributors 


UNITED Sa@eai1ES STEEL 
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Here’s What ] 
We Mean By | 


: 





+ RLRARD GOR & 


The complicated structure of these 12” and 20” low pres- 
sure and exhaust headers offers an excellent example of 
the interpretive engineering that is an important feature 


STORY IN of prefabrication by Grinnell. 
PICTURES Grinnell engineers worked closely with the designers of 
. ——e —_ the hig power plant in which this piping is located. Inter- 
cation’, shows  Preted their ideas and plans in terms of extruded outlets, 
many installation circumferential welds, simplicity. 
ee Interpretive engineering is only one of the eight rea- 
and labor, easier erection, pree | sons why engineers on routine or pioneering power or 
testing, qualification for insur: process installations say “Give the plans to Grinnell”. 
ance and other advantages of as : ; - 
Prefabrication by Grinnell, | _@rinnell Company, Inc., Executive Offices, Providence, R. I., 
Write for your copy to-day. Branch offices in principal cities of the U. S. and Canada. 


PREFABRICATION BY 





WHENEVER PIPING 1S INVOLVED 
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Satisfied customers are the foundation of 
any business. Meeting a specification or a 
delivery date helps, but these are only a start. 

Here at Industrial Brownhoist, we believe 
that a customer should be satisfied only after 
years of dependable and profitable operation 
from the crane we sell him. This involves 
many things— design, construction and even 
our selling methods—for it means that our 
locomotive or crawler crane must prove 


itself the most economical unit for doing 
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your particular kinds of handling work. 


This slow, but sure, method of building 
customer good-will is responsible, in our case, 
for the world’s most complete line of loco- 
motive cranes. It is responsible, too, for the 
unusually high regard in which the name 
Industrial Brownhoist is held wherever 
materials are handled. . 

Are you satisfied with your present material 
handling costs? If not, we would like you to 


be one of our kind of customers. 


INDUSTRIAL BROWNHOIST CORPORATION, BAY CITY, MICHIGAN 
District Offices: New York, Philadelphia, Cleveland, Chicago 


INDUSTRIAL BROWNHOIST 
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for highest machinability in comparison with re- 














quired physical properties. 





& 
Easier to achine7 ne | 
This superiority has been accomplished by 
Becaus the Steel iv a long series of improvements in Union Cold 


VA My Drawing processes. An important step in this 
progress has been the practical elimination of 
abrasive elements from Bessemer steels. Care- 
ful control of furnace operations and vigilance 
in checking steel analyses also play important 


parts in obtaining high grade cutting properties. 











Specify Union Drawn Bars on your next 
cold drawn steel order and profit by the advan- 
tage of lower machining cost. A Union Drawn 


Distributor in your locality is prepared to make 
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Disston Improved Interlock Inserted-Tooth. 
With the deep gullets. 


Disston Sectional Interlock Inserted- Tooth 

Saw. For cutting steel rails; irregular shapes, 

risers from steel castings, and all work 
that requires close tooth spacing. 


Disston Improved Interlock Inserted-Tooth 

Saw. For cutting large, heavy forgings, cast- 

ings, rounds or squares, and all work that 
does not require close tooth spacing. 


Superiority of Cutting Steels from Disston Furnaces 
Today Typifies America’s Industrial Progress. 


Disston Solid- Tooth Metal-Cutting Circular 
Saws. For all purposes and machines. High- 
speed steel, semi high-speed, high-carbon, 
special steel for cutting brass, type metal, etc. 


Disston Hot Saws designed for high-speed saw- 


Disston Tube-Cutting Circular Saws. Made 
with or without expansion slots. Accurately 
ground and balanced. Correctly tensioned. 
Noted for high-speed operationandefliciency. 


ing of hot metals. Teeth milled, not punched. 
Hollow ground for accuracy, 


Cut It with Disston Steel 


Disston steel was originated as cutting 
steel! It is steel famous for its part in the 
building of America... steel distinguished 
for service rendered in American indus- 
trial progress. So, today, Disston steel in 
saws, tools, files, marches ahead—meeting 
industry’s needs on every cutting job. 

All Disston experience, laboratory re- 


search, experiment, is yours to use. Write 
us what you cut. Let us co-operate with 
you, to improve production and cut costs. 
Henry Disston & Sons, Inc., 1124 Tacony, 
Philadelphia, U.S. A. Branches: Boston, 
Chicago, Detroit, Memphis, New Orleans, 
Seattle, Portland, Ore., San Francisco, 
Vancouver, B.C. Canadian Factory: Toronto. 


DISSTON METAL-CUTTING 


Cireular Saws 


*. Write address below, clip and mail to Disston, 1124 Tacony, Philadelphia, U.S.A 








there can... there Is Lane 


and here’s why: 


Take the finest ‘‘heavy’’ hides the world produces; 
treat them by the exclusive VIM process to preserve the 
long, tough fibers ... There, to begin with in VIM 
BELTS, you have the finest belting material known.... 
flexible, resilient, {unaffected by moisture, oil, or dirt. 


Couple this with the VIM patented surface tread. 
Now you have a belt with a higher coefficient of friction 
«se... @ SUrer, positive grip, a matchless endurance. 


That’s why VIM TRED delivers nearer 100% of the 
power ... why in practical, comparative tests, it has 


actually carried as high as 250% of its rated capacity.... 
even at low tensions. 


Thus you get, as VIM BELT users do: Lower mainte- 
nance and operating costs .... greater production .... 
increased profit. Clearly it pays you dividends to use 
VIM TRED BELTING. 


That’s why we urge you to give it a trial! 


The structural requirements of any good 
belt and belt drive are discussed in a book- 
let entitled, ‘‘How to Belt Your Drives for 
More Profit.’’ Send for this booklet. It is 
to your advantage to read it, and it is free. 


E. F. HOUGHTON & CO. 


Chicago - PHILADELPHIA ~- Detroit 


VIM TRED 


LEATHER BELTING 
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Norton Wheels 


for 


Centerless Grinding 
Alundum Wheels 


F you are grinding steel or 

steel alloy parts, you should 
try the Norton Alundum Wheel 
with the new “B-E” bond. This 
wheel is showing such uniform- 
ly successful results — faster, 
cooler cutting, longer life, 
fewer dressings—that we are 
confident it is well worth a 
careful trial on your jobs. 


Crystolon Wheels 


For parts of brass, bronze, alu- 
minum, cast iron and non-met- 
allic materials such as glass, 
rubber and carbon there are 
Norton wheels of hard, sharp 
Crystolon abrasive— Wheels 
that have the same fast, cool 
cutting action on these mate- 
rials that “B-E” bond Alundum 
wheels have on steels. 


Regulating Wheels 


Norton rubber bonded wheels 
for regulating or feeding the 
work are as popular as Norton 
wheels for grinding. They have 
the necessary strength to resist 
the pressure of holding the 
work against the grinding 
wheel which means _ fewer 
dressings. They have the 
proper surface friction to ro- 
tate the work without marring 
its surface. 


NORTON COMPANY 
WORCESTER, MASS. 


New York Chicago Detroit 
Philadelphia Pittsburgh Hartford 
Cleveland Hamilton, Ont. 
London Paris Corsico, Italy 
Wesseling, Germany 


r= ae oa 
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HE Rhoads TANNATE Belt shown at the left has been in 

steady use for four and one-half years ... still good... still 
giving excellent, trouble-free service. Eighteen months was the 
usual belt life on this short-center, idler drive before the 
TANNATE Belt was installed. 


But on most short-center drives idlers are discarded when 
TANNATE Belts are used. Their greater power-transmitting 
capacity, flexibility and grip are assured by the special processes 
used in making them. 


TANNATE Belts are not ordinary belts. They are specifically 
made to deliver to you more power, longer life, more production 
and lower maintenance costs. Hundreds of satisfied industrial 
plants have proved these facts. Write TODAY for full infor- 
mation about TANNATE Leather Belting—or, ask to have a 
Rhoads salesman call! 


- PHILADELPHIA, 35 N. Sixth Street ES 
Nis NEW YORK, 102 Beekman Street ATLANTA, 88 Forsyth Street, S.W. AN 
MAN CHICAGO, 26 N. Clinton Street CLEVELAND, 1200 W. Ninth Street MA\ 
Factory & Tannery, Wilmington, Delaware 





Ee... your operations against costly 
interruptions in intra-plant haulage 
during the approaching winter 
months. The “Huskie” and “Banty,” 
both rugged, powerful and compact 
industrial tractors, are now available 
with plow attachments which facili- 
tates the quick, efficient removal of 
the heaviest snow falls. Runways and 


A versatile 4 wheel tractor capable of sidewalks cleared, the plow attach- 
handling heavy loads and adapted to 


Z ment is easily removed and the tractor 
work indoors or out. 


put back to routine haulage service. 


MERCURY “BANTY”’ . Now is the time to make preparations 


7% 


for the winter months Complete speci- 
fications on the ‘‘Huskie’’ and 
*Banty” and snow plows will be mailed 


upon request. 


Mercury Manufacturing 
Company 
4110 South Halsted Street - Chicage 


4 The smallest 3 wheel gas tractor built, 


_ with ample power and speed for indus- 
trial hauling. 
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of Years 





of Trouble-Free 


Roofing Service! 


ie JOK at this illustration of a cut-away 
section of Robertson Protected Metal 
Roofing! You can readily see why it 
gives so much service... at such low 
cost. Here are special protective coat- 
ing of asbestos felt, and asphalt, sealed 
on a core of high-tensile-strength steel 
by Robertson's exclusive weatherproof 
surface. 

Corrosion meets defeat, when it en- 
counters this surface ... and mainte- 
nance costs go down! Robertson Pro- 
tected Metal successfully resists the at- 
tacks of chemicals, salt air, erosion and 
fumes. It protects your building against 
the hazards of fire. It is high in insulat- 
ing value, exceptionally light and easy 
to install. 

Robertson Roofs last for fifteen, 
twenty ...and more years... giving 
dependable service continually. And in 
practically every country in the world, 
R.P.M. has proved to be the most eco- 
nomical roofing obtainable per year of 
service. To get the complete story of 
R.P.M. Roofing and Siding, write for 
our booklet “Roofs Over Industry.” 
Address your request to the H. H. 
Robertson Co., 2011 Grant Bldg., 
Pittsburgh, Pa. 


Specially developed strap 
fasteners of Robertson 
Protected Metal make 
the installation job easter 
... leave no point in the 
Robertson Roof Unpro- 
tected, 











THAT’S HOW SIMPLY 
THIS WELDER WORKS 


From a slow creep to full speed in an instant—with- 
out shifting gears—with but one simple adjustment 
to give you any desired speed or power. That, in 
substance, is the principle upon which the P&H- 
Hansen Smootharc Generator operates. No matter 
what the job, what thickness of metal, what welding 
heat is desired, this remarkable generator instantly 
does everything required of it with one simple, fool- 
proof control. Voltage regulation is automatic 
to supply the proper welding heat in each case, 


If You Weld Cast Iron, Test the New 
SMOOTHARC HARCAST 


is, SMOOTHARC WELDERS Welding Electrodes 


It’s a new and better electrode for repair weld- 

SINGLE CURRENT CONTROL ing on cast iron. It’s designed for successful 

low amperage welding; performs better at low 

..: What It Means In Better Welding current intensities and low voltages to protect 
against failures due to over-heating and radi- 
cal changes in grain structure of cast iron. 
a aaa With proper application, the weld metal de- 
gadgets, adjustments, etc., less responsibility is placed upon the Z posited by this electrode can be machined. 


operator. With the necessary high, open-circuit voltage assured Z ZS Sizes 14 inch and #: inch. Ask us to send you 
: : Sf les. 
at all times, you not only reduce the chances of failure but also M\\ pile ie 


By eliminating the usual complications caused by numerous 


Save time and speed up the depositing of weld metal. Why not 

investigate the many outstanding features of Smootharc welders? I 
Ask for a demonstration. Address the Harnischfeger Corpora- 
tion, 4525 West National Avenue, Milwaukee, Wisconsin. 


HARNISCHFEGER CORPORATION, 
4525 West National Avenue, 
Milwaukee, Wisconsin 





Gentlemen: 
Please send the following: (check which) 
(] Bulletin W-10, “The Arc Welding of Tomorrow” which describes 
the complete Smootharc Welder line from 75 to 600-ampere capacity. 
[] Free Samples of Smootharc D. H. Welding Electrodes for test 
purposes. 


: [] Complete information on the line of Smootharc Welding Electrodes. 
Position.. 
: Company 


Street Address 


® ) 
eA Be LN . E \ 
CORPOE 
ARC WELDERS + EXCAVATORS * ELECTRIC CRANES MOTORS »* HOISTS « WELDING ELECTRODES 
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OD virer people may make Unit Heaters 


--- but they can’t make MODINES 

























@ There are other ways of heating your factory, but unit 
heaters are most modern, most efficient, and most economical, 
There are other makes of unit heaters—but exclusive Modine 





design, construction and performance superiorities make 


REAR VIEW OF UNIT \a/ Modine the outstanding unit heater. And Modine faster, 
SHOWING VELOCITY 

GENERATOR, MOTOR («4 ] 
AND FAN ASSEMBLY =e proven in thousands of installations. 


better heating, with greater fuel saving, has been repeatedly 


The Modine condenser is far stronger structurally. Inlet, 
outlet, tanks, tubes, and fins are all-copper or copper alloy. 
INLET AND OUTLET outlet, tanks, tubes, « . l-cop} PI J 


ee ie er All steam-carrying passages, cylindrical for excess strength, 
are welded and brazed into a single structure that cannot leak 


foe under high pressures or temperatures. Expansion bend con- 


pspnyiowe struction, exclusively Modine, gives each tube knee-joint 
SIZE, SOLID movement to expand or contract independently. The con- 
COPPER 

denser design, plus velocity generators and other exclusive 


Modine air control features, assure far more effective and 
economical heat distribution. Fuel savings are 25% and 
more. Free book tells why more Modines are being sold than 






any other unit heater. Write for your copy. 






MODINE MANUFACTURING COMPANY 
1730 RACINE ST. * RACINE, WISCONSIN 







Heating, Cooling and Air Conditioning Equipment for Industrial, 
Commercial and Residential Application 









\ ae EXPANSION BEND 


REAR VIEW OF STEAM CONDENSER SHOWING U N f f 
EXPANSION BEND OF INDIVIDUAL TUBES. NOTE 
COPPER CONSTRUCTION FROM INLET TO OUTLET r. = E. AT E F, 5 
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ASSURANCE OF 
ACCO CHAIN QUALITY 


TESTING 


for Your 


Safety 
ie -_ 


NIVHD 110) 400ud ODDV 





@ All ACCO Welced Chains are PROOF-TESTED after 
they have passed a thorough link-by-link.inspection. 
Thus protection for life and property is doubly assured. 
The procf test is assurance that each chain will carry a load greater 
than the recommended safe working load without distortion of the 
links or impairment of the shock-resisting properties of the chain. 

Every ACCO Chain must conform to the highest standards of qual- 
ity for its class. We manufacture all types of welded and weldless chain 
for all purposes with the greatest care and precision. 

Specify ACCO, and thus make sure you are buying chain in the 
safest and most economical way. 










AMERICAN CHAIN DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT, CONNECTICUT 













* Behind ACCO Chains stand 5 assurances of quality — selected 
metals, precision forming, controlled electric machine welding, 
testing, inspection—plus years of experience in chain making. 














Buy A 

















IN BUSINESS FOR YOUR SAFETY Gorey, 
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A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains © Welded and Weldless 
Chain @ Malleable Castings © Railroad 
Specialties 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope ® Tru-Loc Proc- 
essed Fittings © Crescent Brand Wire Rope 
Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines @ Floformers 
Special Machinery @ Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists © Trolleys 
HAZARD WIRE ROPE DIVISION 
Green Strand Wire Rope @ “Korodless’’ 
Wire Rope © Preformed Spring-Lay Wire 
Rope @ Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 


PAGE STEEL AND WIRE DIVISION 
Page Fence © Wire and Rod Products 
Traffic Tape @¢ Welding Wire 
READING-PRATT & CADY DIVISION 
Valves © Electric Steel Fittings 


READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 


WRIGHT MANUFACTURING DIVISION 
Chain Hoists @ Electric Hoists and Cranes 
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... 1S A PROFITABLE PRODUCTION ‘TOOL’ 


More than 1,000,000 workers in every branch of 
industry —and their employers—are profiting 
through the use of this modern light source. This 
new ‘24-hour skylight” produces a soft, non- 
fatiguing light that reveals detail . . . promotes 
better work .. . and reduces rejects. 

The new Horizontal Cooper Hewitt gives 22% 


more light from the same wattage. It starts: 


instantly. It hangs horizontally to give the 


best, the most productive light distribution. 

Light is a production ‘‘tool’’; buy it as such. 
Have it engineered to fit your specific needs. In- 
sist on mercury light. We will be glad to send a 
representative to survey your needs and recom- 
mend the most efficient installation for your par- 
ticular requirement. General Electric Vapor 
Lamp Company, 815 Adams Street, Hoboken, 
New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


848-C 
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FAR SEEING BUYERS 
Enthuse Ouer 


QUINCY “Staying Qualities” 


“It looks O. K. and the price is in line,” says the long 
headed and experienced purchaser of plant equipment, 
“but how will it function three, five, ten years from now?” 


















That’s a question we welcome. That basic matter of 
stamina, “guts” or whatever you care to call it, plus a 
unique standard of trouble-free, more-air-at-less-cost per- 
formance places Quincy Compressors at the top of the list. 


That’s the normal result of being air compressor 
specialists. Our entire efforts have always been exerted 
toward the single task of building FINER 
air compressors. 


In the Filler Division 
of the Central Fibre 
Products Co. plant, 
makers of cardboard fill- 
ers for egg cases, a 
Quincy Model DA-27, 
74%, H. P. air cooled 
compressor operates 
cleaning nozzles for 
blowing off machines 
and for paint spraying. 


Let us send you the complete data you 
need to justify your decision to “Install 
a Quincy.” 


QUINCY FEATURES: Timken Roller Bearings e Semi-Steel Pistons 2 Balanced Drop-Forged 
Crankshaft e Non-Breakable Steel Valves @ Perfect Circle Piston Rings ® Lynite Connecting Rods 
* Positive Full-Pressure Lubrication i.) Improved Cooling & Nickel Chrome Castings * Dust-Proof 


Enclosed Crankcase. 


QUINCY COMPRESSOR CO. 


QUINCY, ILLINOIS 
BRANCHES: CHICAGO and NEW YORK 


- WHERE | cae 
| were A | PO is important 








FACTORY MANAGEMENT and MAINTENANCE 


WISE SPENDING TO KEEP WORKERS 
CONTENTED IS GOOD BUSINESS 











Invest in 

practical “industrial 

relations’ that employees 
appreciate ...ScotTissue Towels 











ND NOW is the time to in- 
A vest, when satisfactory work- 
ing conditions mean so much to 
your employees. 

It pays to provide them with 
the same washroom conveniences 
and sanitary conditions they enjoy 
at home .. . for your own protec- 
tion, as well as theirs. 

Satisfaction and sanitation both 
depend on aclean, individual towel 
service ... and the most economi- 
cal towels for your washrooms are 


ScotTissue Towels. 

They’re soft, pliant and cloth- 
like, made by a specially patented 
process, and s-t-r-e-t-c-h to absorb 
every last bit of moisture. You 
will find that one ScotTissue 
Towel usually dries drier than four 
ordinary paper towels. That’s why 
they are so inexpensive .. . and 
how your employees will appre- 
ciate a sanitary individual towel 
for every using! 

May we send you a sample 


package for a test in your wash- 
rooms? A request on your business 
letterhead is all that is necessary. 
Scott Paper Company, Chester, 
Pennsylvania. 


e e @ 
SCOTTISSUE, the same toilet paper that is 
preferred in millions of homes, is now 


available in Service-Roll form to large 
industrial users, at surprisingly low cost. 


Thirsty Fibre 
Really DRIES 


ScotTissue Towels 


BY THE MAKERS OF SCOTTISSUE, WALDORF AND SCOTTOWELS FOR HOMES 
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Introducing an entirely new and unique 
panel construction to further improve the 
already outstanding performance of the 
Multi-Panel Air Filter. 


This new “armored” panel with its 3 
stages of air cleaning maintains the present 
high efficiency and normal operating resist- 
ance of the Multi-Panel filter and offers the 
added advantage of handling ex- 


cessive lint concentrations or 
heavy dust loads without clogging. 
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The “Utility Factor” of a belt is determined by the number of 
working hours it -efficiently transmits power from the driver to 
the driven pulley. The span of this “utility factor” is in direct 
proportion to the permanency of the frictional qualities of the belt. 


The high frictional qualities of Monobelt are permanent. They 
are inherent in the belt and will last through-out its entire life. 





Monobelt’s high coefficient of friction is not the result of some 
surface treatment that loses its potency after a short period of 
use. It is “built” into the belt in successive steps thru an ex- 
clusive Alexander Manufacturing process in which the natural 
tenacious properties of leather are not only retained, but 
greatly intensified. This results in a prolonged “utility factor.” 


To get maximum efficiency from your regular drives, to 
decrease power costs and eliminate useless power waste, 
to reduce operation expense by obtaining efficient power ~:: 
transmission . . . day after day . . . year after year, 









EQUIP YOUR DRIVES WITH MONOBELT. 





Sie 


Alexander @ @ , Brothers 
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ie will not 2 keep out t dust id git and there will a. wear; and 
| is shut sown for repairs, production will be choked 










xpenses can be eliminated by installing Crocker- 
Wheeler ball-bearing motors. The patented, frictionless, bearing 
seal positively prevents grease leakage and the entrance of 
foreign matter. The grease itself forms the seal by means 
of a pumping action similar to that of a centrifugal pump. 
Many Crocker-Wheeler motors have gone 5, 7 and even 

10 years without having the grease changed. Does this 
sound worth investigating? Write for bulletin 250. 





CROCKER-WHEELER ELEC. MFG. CO. 


Ea Main Office and Works: AMPERE, N. J. 
EXCELLENT ENGINEERING SALES OFFICES IN PRINCIPAL CITIES 
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Westinghouse High Intensity 
Mercury Diffuser Units are 
especially suitable for the 
lower mounting heights. 

















Westinghouse 400-watt High Intensity Mercury Aluminum Reflectors provide plenty 


of evenly distributed illumination on the working plane in this machine shop. 


WHERE CLOSE-SEEING IS 


SPECIFY HIGH 


High Intensity Mercury Lighting offers 
unusual benefits within a wide range of 
applications. It eliminates eye fatigue, 
speeds up seeing, reduces accidents, in- 
creases accuracy. Its penetrating quality 
is especially suited to the manufacture 
of objects with smooth bright surfaces, 
such as automobile bodies, machine 
parts and small appliances. Providing 
2 to 3 times as much illumination as 
ordinary light sources, flaws and defects 
can be quickly identified in ‘“‘work-in 
process.’’ Precision operations are 
greatly facilitated. Dangerous hazards 
are substantially eliminated. Practical 


ESSENTIAL 


INTENSITY MERCURY 


operating economies are realized. 

Where the effect of actual daylight 
is desired for color discrimination, a 
combination of Mercury and Incan- 
descent Lighting may be utilized with 
excellent results. 

Westinghouse alone makes a com- 
plete line of High Intensity Mercury 
Lighting Equipment, including reflect- 
ors, ballast equipment, lamps and acces- 
sories. For full details, consult your local 
Westinghouse Jobber Lighting Special- 
ist; or write direct to Westinghouse 
Electric & Mfg. Co., Lighting Division, 
Edgewater Park, Cleveland, Ohio. 


WHEN YOU THINK OF [ig bling THINK OF 


WESTINGHOUSE 
ELECTRIC 


Westinghouse 

















THE MAINTENANCE CREW 
WALKS BY...) wins reansrre- 






ERE’S a shadow that rarely stops 
on buildings whose roofs and 
sides are protected by J-M Cor- 

rugated Transite. 

For the protection is permanent 
... and virtually maintenance-free. 
By the very nature of its asbestos- 
cement composition, Transite is 
fireproof, impervious to weather 
and rot, highly resistant to cor- 
rosion. And it never needs painting. 


Far from being mere claims, these 
statements sum up Corrugated 
Transite’s record of long service, 
earned under the most rigorous in- 
dustrial conditions. A record of 
permanent protection that can be 
duplicated on your buildings, too. 

Corrugated Transite goes on the roof 
or sides of any skeleton-frame structure 
as easily as wood or metal. Brochure 
TR-12A gives complete details. Write 
Johns-Manville, 22 E. 40th St., N.Y.C. 


| Johns-Manville 


TRANSITE 


Flat or Corrugated 
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Today, in modern plants, ordinary" fuses and unprotected fuse clips are passé. Modern trends een 


equipment that is SAFE, EFFICIENT, AND DEPENDABLE. 


TRICO FUSES 


have a different renewal element. It’s self-con- 
tained — powder- -packed — non-interchangeable 
with ‘'bare links'' and therefore, positively 
tamper-proof. 


Powder-packing RE-INFORCES the fusible link—it 
cannot sag, stretch, lose its rated capacity or 
become damaged in handling. 


All blowing action is confined to the inner casing 
—cieaning and scraping is eliminated and outer 
parts are protected from destruction. 


Write for Bulletin 206-Y. It tells why leading en- 
gineers everywhere are switching to Powder- 
packed renewable fuses. 





GENERAL OFFICES 
TRICO FUSE MFG. CO. 
MILWAUKEE, WIS., U. S. A. 


LOOK ON THE INSIDE— 


That powder-packed element is worth a 
million dollars — yet COSTS NO MORE! 


RENEWABLE a 
with THE Famous 
TAMPER-PROOF 
POWDER-PACKED 
ELEMENTS 


PREFERRED FOR QUALITY 








It's the only answer to lower production costs. 


KLIPLOK CLAMPS 


POOR CONTACT between fuses and clips 
causes destructive temperatures—premature 
fuse blowings—damaged clips—charred fuse 
casings—wasted Kilowatts—idle machinery 
and workmen. 

KLIPLOK CLAMPS eliminate these losses 
by forcing the needed pressure. 

Made in various sizes to fit all types and 
styles of clips. USE KLIPLOKS EVERY- 
WHERE ! 


Fully covered by U. S. Patents 
TRY 
TRICO TODAY! 
IN CANADA 


IRVING SMITH, LTD. 
MONTREAL 





KLEPLOK 
CLAMPS 
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Is, CATALOG REFLECTS THE INFORMATION 
| | YOU NEED 2 


Looked at from the angle of a cata- 
log for industry the Crane No. 52 
Gatalog lists, describes, illustrates 
ind prices more than 38,000 ecial 
nte valve and fitting items Covering 
actically every normal requirement 
ifmodern industry. 

Looked at from the angle of the 
agineer this same book —— 
wluable information on all piping 

ind control problems. 

Looked at as a source of reference 

lta you will find almost 100 solid 


iCRANE: 


RANE CO., GENERAL OFFICES: 836 S. 


FABRICATED PIPE, 


VES, FITTINGS, 


Branches and Sales Offices in One Hundred and Sixty Cities 
PUMPS, 


pages of formulas, tables and engi- 
neering material. 

Looked at from any angle, when 
you are using the Crane No. 52 Cat- 
alog, you are using the largest, most 
complete encyclopedia of valves, fit- 
tings and piping equipment in the 
world. The ease with which Crane 
can meet your requirements assures 


you just the right equipment you 
need for every service. CranEquip 


your plant throughout for maximum 


satisfaction. 


MICHIGAN AVENUE, CHICAGO, 


PLUMBING AND 


ILLINOIS 


HEATING MATERIAL 


Cat, U OTe “il De 
plied in the next few days, 


TOPS FROM THE. 
| POWER ANGLE 


©ICHICAGO, 
ILL., Oct. 21 
—No man on 
-|earth can get 
1 | more good out 
of a Crane No. 
52 Catalog 
5, |than an engi- 
d |neer in charge 
00;of a power 
of iplant. From 
ar’ Page 1 to Page 764, your Crane catalog 
“ is packed with information about 
items, most of which are used in 
- |Service lines of one kind or another. 
Then, too, the engineering data in 
~|the big orange colored book is just 
what is needed for the day-to-day 
g problems of the men responsible for 
ts | piping systems. 
p- Go over the Index of your Crane 
S| No. 52 Catalog carefully now. There 
are nine sheets in the Index, closely 
printed on both sides. An astonish- 
e|ing variety of piping supplies are 
ll | covered on these pages. They are so 


€ | carefully indexed that you can find 


A the valve or fitting you want by 
starting with the type, the metals 
g| used, or the service for which you 
ul} want a particular article. 
CranEquipping makes even a good 
. | plant better. Use your Crane No. 52 
. | Catalog to pipe your plant for last- 
- | ing satisfaction. Or, if you have that 
<d | rare instance—a problem not easily 
b solved by regular CranEquipment, | © 
consult us about our special design- 
n-|ing service. 
rt 
bf 
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Coppus Air Filters improve working conditions, cut cleaning costs, 
protect product purity ... they are designed to give you the effi- 


ciency you need. 


A piece of dust is your tiniest enemy, 
and one of the most dangerous. The 
smaller — the more treacherous .. . for 
the microscopic particles are highly 
abrasive and hard to catch. Particles as 
small as 2 microns pass most filters. 


Coppus Air Filters are engineered to 
meet your requirements up to 95.6% ef- 
ficiency against 2 micron-size particles. 
This is the highest rating of all com- 
mercial filters. 


There’s virtually no maintenance. No 
oil coated medium. No wires to break. A 
minimum of welds. 


Such firms as Beechnut Packing, Stand- 
ard Brands, Columbia Broadcasting, Cel- 
luloid Corp., American Can, General Ice 
Cream, Bibb Manufacturing, Morton 
Salt, Arcadia Knitting Mills, etc. — use 
Coppus Air Filters for such jobs as 

removal of throat-irritating dust 

saving on cost of cleaning equipment 
protection of product purity 

cleaning air for process work 

recovery of valuable substances from air 

preventing dust explosions 


preventing dust-caused contamination 


Write Coppus Engineering Corp., 375 Park Ave., Worcester, Mass., for bulletins. 
Branches and representatives in principal cities — see listing in THOMAS’ REGISTER. 
In SWEET’S— Air Filters for Engines and Compressors, Mine Ventilation Equipment, 


Forced Draft Blowers, Steam Turbines. 


HH MEN AND MACHINES 


COPPUS AIR Fieae PASS CLEAN AIR 





burr 
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In manholes or in any confined 
working space: tunnels, pipe 
galleries, coal pockets, process 
tanks, storage bins, etc., the 
Cable Manhole Ventilators (Bulle- 
tin 163). 





For rapid cooling and ventilat- 
ing of boilers, tanks retorts, 
etc., the Botler Manhole Blower 
(Bulletin-161-3). 





For directing a flow of cool-air 
upon workmen (also cooling 
off furnaces, ventilating motors, 
generators, etc.,) the Heat Killer 
(Bulletin 160-4). 








Attached to the intake of air 
compressors and engines, the 
Coppus Air Filter provides 
clean air, free from abrasive dust 
particles (Bulletin F-3 10-3). 





To increase boiler capacity or 
to improve draft conditions, the 
Forced Draft Blower (Bulletin 
145-5). 








a 





NOVEMBER, 1937 


Time ... just plain, ordinary, everyday time... 
can ruin almost anything. That’s why you can’t 
blame the old boy for swinging away at our cable. 
He has an idea that all wire insulation is alike be- 
cause he recalls putting a lot of it on the skids in 
pretty short order. But, he forgets that Rockbestos 
is made of asbestos, a mineral almost as old as 
time, which has resisted deterioration for millions 
upon millions of years. 

That’s why we say Rockbestos has time licked. 
Its insulation doesn’t dry out, crack, or flake with 
age. It stands up under heat like a Fiji Islander. 


D POP TIME 


You can’t make it burn even if you use a blow 
torch. And its high resistance to oil, grease, cor- 
rosive fumes and moisture is built in with labora- 
tory developed impregnating compounds and ex- 
clusive processing methods. 

Our entire line of heat resisting wires, cables 
and cords is illustrated in our No. 10-D catalog. 
We'll send one if you would like to know more 
about them, and samples too, if you give us an 
idea of the wires you are interested in. Just drop 
a line to Rockbestos Products Corporation, 
866 Nicoll Street, New Haven, Conn. 


Also refer to Electrical World Buyer’s Reference Number of Dec. 19, 1936. Part II. 
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ROCKBESTOS AY. -_- wire with permanent insulation 
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FOR PRODUCTION OR MAINTENANCE TESTING 


choose 


dependable 


instruments 


MODEL 669 VACUUM 
TUBE VOLTMETER— 
6 ranges from 1 to 16 volts. 
AC operated, 115 volts 60 
cycles. Accuracy within3 % 
from 40 cycles to 50 mega- 


MODEL 692 OSCILLA- cies, 


TOR — 100 KC — 22 MC 
in 5 separate bands. 


4 
WESTON 


LINE 


For production testing of simple electrical elements . . . or 
complex electrical circuits . . . you’ll find these portable 
WESTONS ideal for thorough, time-saving test routine. 
They furnish the ranges, operating simplicity, and the de- 
pendability needed at each inspection point. And the 
series of WESTON pocket-size instruments illustrated be- 
low, is ideal for quick trouble shooting on control circuits, 
relay circuits, cables, etc. You will want complete data 
on these dependable, inexpensive WESTON Test Instru- 
ments. Write to Newark, or ’phone the WESTON office 
near you. Weston Electrical Instrument Corporation, 628 
Frelinghuysen Avenue, Newark, New Jersey. 


MODEL 665 AN- 
ALYZER--10 AC 
and DC voltage 
ranges from 1 volt 
to 1000. 9 DC cur- 
rent ranges, 1 milli- 
ampere to 500. 4 re- 
sistance ranges, 1 
ohm to 1 megohm. 


MODEL 664 CAPACITY ME- 
TER-—5 ranges in microfarads 
from .0001 to 200. AC voltage 
ranges 0-800. 








MODEL 695 
POWER | 
. LEVEL 
METER — 
5 voltage 
‘ranges 0-150. 
11 DBranges 


 —18DB +38 | 


| DB. 


AMMETER-- 
4 AC-—DC 
voltage 
ranges. 2 DC 
Current 
ranges. 2 


| resistance 


ranges. 


VOLT- 
OHM. 


METER— _ 
4 DC voltage 
ranges 3-600. | 


_ 4 resistance > | 
_ fanges 1000 
| ohms to 1 





TYPICAL DIEHL 
APPLICATIONS 


ADDING MACHINES 
4iR CONDITIONING MACHINERY 
AGITATORS 

* MA 


BALANCING MACHINES 
BATTERY CHARGING SETS. 
WERS 


CANNING MACHINERY 
CEMENT MAKING MACHINERY 
CHEMICAL PLANT MACHINERY 


CHURNS 
CIGARETTE MAKING MACHINES 
CIRCULATORS, AIR 

CLAY MAKING MACHINES 

COAL MACHINERY 

COKE MACHINERY 

COFFEE MACHINERY 
COMPRESSORS 

CONVEYORS 


DAIRY APPARATUS 


_ SELECT THE 
MOTOR TO 





D.C. MOTORS, GENERATORS: 
AND DYNAMOMETERS 











REPULSION START 
INDUCTION MOTORS 











DIRECT CURRENT MARINE 
MOTORS AND GENERATORS 





SPLIT PHASE FRACTIONAL 
HORSEPOWER MOTORS 


D. C. ENGINE TYPE 
GENERATORS 





JEHL MANUFACTURING CO., Elizabethport, N.'J. 


Pioneer Manufacturers of Motors, Generators and Fans 


‘lectrical Division of THE SINGER MANUFACTURING CO. 


TLANTA BOSTON 


10); 6 fey Vere) 


DALLAS NEW YORK PHILADELPHIA 





EXACT 
FIT YOUR 


Plant and product moderniza- 
tion demand the utmost in motor 
drive efficiency, economy and 
dependability. There is only one 
RIGHT motor to meet the re- 
quirements of each application. 


The diversified Diehl line offers 
many types and sizes from which 
to select the exact motor to fit 
your needs. Standard motors are 


obtainable from stock for usual . 


requirements. Special designs 
for exceptional conditions can 
be developed in a minimum of 
time. All are products of the 
same facilities and abilities 
which have enabled Diehl to 
design and produce motors that 
have satisfactorily met the re- 
quirements of exacting manu- 
facturers in all branches of in- 
dustry for half a century. 


Tell us your requirements and 
our engineering staff will gladly 
recommend the proper motor 
equipment to meet your needs. 


To all who use or choose motors 
the Diehl Catalog No. 1881 
illustrated above will prove 


TYPICAL DIEHL 
APPLICATIONS 


MACHINE TOOLS CONT'D 
SHAPERS 
BORING MILLS 
PLANERS 
LATHES 
SHEARS - 
BLANKING PRESSES 
METAL WORKING MACHINERY: 
MINING MACHINERY 
MIXERS 
MOTOR-GENERATOR SETS 


OFFICE APPLIANCES 
OIL BURNERS 


PUMPS. 
RECORDING INSTRUMENTS 
REFRIGERATING MACHINERY 




















DIEHI DIEHL EXHAUST AND pt \BLE very helpful. Write for a copy. 


dT 
AIR CIRCULATOR 
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HAVE YOU INCLUDED 
WATER COOLING IN 
YOUR 1938 BUDGET 


@ Frigidaire Water Cooling Equipment is one of the soundest invest- 
ments you can make in 1938. It pays dividends in comfort and health 
for your men . .. in goodwill, greater efficiency, more production, 
fewer accidents. Investigate at once. Include Frigidaire equipment 
in your 1938 budget. A complete analysis of your water cooling 
requirements will be made without cost. For this free survey and 
estimate, see your nearest Frigidaire Commercial dealer or write 


Frigidaire Division, General Motors Sales Corporation, Dayton, Ohio. 











ILMER engineers build only belts—good 

belts. So it stands to reason that Kable 

Kord is made well, made right, made strong. 

FREE Kable Cord Data Book. No other flat belt’s like it—there’s just one Kable Kord. 
Money-saving facts about — J g husky brute with a heavy hide that takes punishment 


Kable Kord, endless or in rolls. 


: and wears. Fact is, Kable Kord is a contactor belt anda 
Send for your copy today. 


power belt. Contactor cords force the pulling cords to 


Wh hug flat pulleys with a no-slip grip that delivers maximum 


sy power per square-inch. Two-belts-in-one to do your jobs 


..+ Kable Kord boosts production and cuts down costs. 


L. H. GILMER COMPANY, Tacony, Philadelphia 


“THE OLDEST FIRM OF RUBBER FABRIC BELT SPECIALISTS” 












TOP RUBBER — Tough, resilient 
tension rubber. A Gilmer flexes in- 
stantly to a perfect seat in the groove. 
Every Gilmer V-Belt is “tailor-made in 


the groove.” 


PULLING CORDS — Rubber- 
locked plies that concentrate great 
strength and power in a thin pulling 
section. Patented construction (only 
Gilmers have it) keeps these plies hori- 
zontal in multiple-drive operation. 


BOTTOM RUBBER — Heat- 
resisting composition developed by 
Gilmer engineers. Supports pulling 
cords in permanent horizontal plane. 
Gives maximum crosswise rigidity. A 
Gilmer V-Belt never “squashes.” 


DOUBLE JACKET — Made of 
twin layers of bias-woven fabric with 
flexible rubber between. Triples the life 
of a V-belt; prevents worn spots at any 
one point; guards all working parts. 


CONTROLLED STRETCH 
— Gilmer engineers pre-test every 
Gilmer V-Belt for stretch under full 
load. Insures permanent matched work- 
ing lengths on multiple drives. Pre- 
vents “under-belting,” unmatched loads. 
Stops power waste. 


ee 


reasons w 


‘ea BVA 
my 


Gilmer V- Belt Catalogue. Gilmer Single Strand V-Belts for 


fractional horsepower drives 


Your copy’s ready. 
have the same Gilmer Grip. 


L. H. GILMER COMPANY, Tacony, Philadelphia 


“"THE OLDEST FIRM OF 


RUBBER fAS2IC BELT OP 0484415.75" 
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ARROW 
Enclosed SAFETY 4 


SWITCHES 








contacts. Rotor contacts project beyond barrier 
surface, which moves between stationary contacts with- 
out rubbing. Heavy spring tension on stationary contacts 
makes positive connections. Fibre barrier is treated to 
resist moisture; cannot swell or warp out of shape or 
alignment. Top-wired for convenient installation; all 
connections easily accessible in roomy box, with handy 
knockouts in variety of sizes. Finished in attractive gray 
enamel. For complete-line listings of these Type D Switches, 
ask for new Safety Starting Switch Catalog No.7... 


Switching mechanism is isolated from interference 
with connecting wires, with make and break confined in a 
porcelain well, separated from opposite polarity and with 
no exposed mechanism. Parallel jaws evenly distribute the 
arc which is broken on a sector of a circle:—no single-point 
break to cause pitting. Double break in each leg sharply 
reduces the arc; prolongs life of contacts. Break overload 
is cut to minimum by the parallel-radius break and quick 
operating mechanism. Full floating, self-aligning contacts 
provide automatic adjustment for movable and stationary 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 
HARTFORD.CONNECTICUT, U.S.A. 
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BUFFALO PUMPS,INC. 
BUFFALO. N-Y- 





i * : | 


ts PERFORMANCE Zaz¢ COUNTS 


How many times have you said to yourself, “I wish I had more men like Jim. He gets things done on 
time. He does them right. He knows how to work efficiently. He’s a good profit maker for us. He’s 
winning promotion fast, because he deserves it.” 








If “Buffalo” Pumps were men, they would be quickly placed in the same class with Jim. They, too, 
' have a long record of outstanding performance in all types of industry that has won them high praise, 
and many repeat orders for more “Buffalo” Pumps. 


If you want the pumping jobs in your plant to be done more efficiently, more economically year in, year 
out—then it will pay you to get the facts on “Buffalo” Pumps. Write for them today. 


‘BUFFALO PUMPS, Inc., 471 Broadway, Buffalo, N. Y. 


Branch Engineering Offices in Principal Cities In Canada: Canada Pumps, Ltd., Kitchener, Ont. 
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"ROLLED 
FLOOR PL 


_—HALF SIZE 





va. W." SUPER DIAMOND PATTERN 










Engineered primarily for safety, ‘“A.W.’’ Rolled Steel Floor Plate ©. °;" 
offers so many advantages of such importance in new construction : 
work that, for more than a third of a century, it has been the 
consistent preference of managements and engineers in industry. 








®lts low first cost is also its last cost —there is no main- 
tenance problem nor expense @ Designed to cover an entire 
floor or to reinforce especially vulnerable areas, as well 
as for traffic aisles, stair treads, runways, catwalks, etc. 
®Installation is PERMANENT—and results in an absolutely 
sanitary flooring which drains rapidly, is easily cleaned, 
and is heat proof, crack proof, oil proof and slip proof 
elt bears the hardest, toughest traffic without damage 
e”’A.W.” Floor Plate is in truth the modern flooring 
for the modern factory and power plant. 















“A.W.” Floor Plate is offered in five patterns to meet every possible 
flooring problem. Write for descriptive literature giving complete 
engineering data. : es aos 






Branches: Philadelphia, New York, Boston, Detroit, Los Angeles, San Francisco, Seattle, Houston 


111 YEARS‘ IRON AND STEEL MAKI Wieeeewe er ERTENCE 
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Every 
INDUSTRIAL EXECUTIVE 
can profit by reading 
this NEW BOOK 


16 





The world’s largest, international engineering fair. 
5,000 machines in operation; 2,500 exhibitors; ma- 
chinery, equipment, tools and processes for every in- 
dustry; 17 gigantic halls; acres of outdoor displays. 
Simultaneously, the General Merchandise Fairs. A total 
of 8,500 exhibitors from 25 countries; 250,000 buyers 
from 72 countries. Your firm will find new profits— 
whether you exhibit, buy or merely investigate. We 
invite you to write—on your letterhead—for the new 
book (No. 27) which describes and pictures the en- 
gineering exhibits. There is no charge or obligation. 
Leipzig Trade Fair, Inc., 10 East 40th St., New York. 


THE GREAT ENGINEERING 
AND BUILDING FAIR 


MARCH 6TH TO 14TH 






A DIVISION OF THE 700-YEAR-OLD 


[LEIPZIG TRADE FAIRS 
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LINCOLN 


had a bodyguard 


® |f President Lincoln had informed himself about his 
bodyguard, on the fateful night of April 14, 1865, his 
life might have been saved. For that bodyguard, John 
F. Parker, as a member of the Metropolitan Police 
Force, had been punished four times for drunkenness 
and dereliction in duty. Yet no official bothered to 
get the facts concerning him when he was trusted with 
the life of the President. When Booth, the assassin, 
stole up to Lincoln's box, Parker was absent from his 
post. He had gone out to get a drink! 


“Taking things for granted” is frequently found in 
the selection of the most vital part of electrical 
devices—the means of contact. The switch is often 
chosen without sufficient investigation as to its ability. 
Service men say contact trouble is a most common 
cause of complaints. 


There is one dependable, durable form of contact 
which you can safely trust—DURAKOOL* Mercury 
Switches. Unbreakable, non-explosive, and available 
in capacities up to 200 
amperes, DURAKOOL 
switches are solving 
new contact problems 
every day. 


Send for a copy of 
the interesting and 
informative booklet, 
“The Mercury Switch of 
Tomorrow.” It's free. 
DURAKOOL, Inc., 1078 
North Main Street, 
Elkhart, Indiana. 


7 
DURAKOOL does not manufacture 
control instruments— only switches. 
But any control instrument 
can be equipped with 
DURAKOOLS. 











* Trade Mark Registered U. S. Patent Office 
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WOOD PILES, PRESSURE-TREATED 
WITH CREOSOTE, ARE MOST ECONOM- 
ICAL FOR BUILDING FOUNDATIONS 




















=e Rly. Pe Te 


i Gan isa i 
@F a 


"| O68 — CH iammens Gee 8 








may Enziee! 


Pressure-treated creosoted piles on one of the plant yards of The Wood 
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Preserving Corporation, a Koppers subsidiary i ; —— a a | 
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Pressure-treated creosoted Yellow Pine ks aE ee ed 
Piles tor building foundations are eco- f 
nomical in first cost and durable and 
dependable. Being lighter than other 
types of foundations, they are less likely 
to shift and settle. Pressure treatment 
with creosote insures durability. Creo- 
soted piles used in many installations 
over a period of 40 years have proven 
their permanence. 

For the eastern Pennsylvania plant 
shown in the illustrations on this page, 
The Wood Preserving Corporation fur- ee | em Se 
nished more than a thousand Wood Piles, : ; - 
pressure-treated with creosote, to serve 


as foundations for heavy machinery. The _ A foundation for one of the millin 
machines carried on creosote 





site is on soft ground along a river bank foundation piling. 
where rigid and permanent foundations 
are difficult to maintain. 
The Wood Preserving Corporation 
is in a position to quote on piling for 


prompt treatment and shipment from its 
plants located throughout the country. 
For information write to Pittsburgh. 


SUBSIDIARY 











} Koppers Coal Tar Pitch resists the action of water, 
even under prolonged exposure. 

This property of coal tar pitch is especially important 
because so many roofs are flat and it is impossible to 
prevent accumulation of water on the roof. The roof 
you use must therefore be waterproof. That Koppers 
Roofs are waterproof is shown by the fact that they are 
widely used as a cooling bed for water from air-con- 
ditioning systems. The coal tar pitch actually zmproves 
with this treatment. 








Me 


Koppers Roofing 
panel broken for 
test. 


Same panel, with break 
healed at normal summer- 
time roof temperatures. 


2 Koppers Roofs have the property of self- 
healing. 


Weathering and rapid changes in atmospheric 
conditions can cause cracks in the top surfaces of 
some types of roofing. If your roof is a Koppers 
Coal Tar Pitch Roof these small breaks will heal 
themselves. 


KOPPERS COMPANY tar anv CHEMICAL DIVISION = PITTSBURGH © PA - 


KOPPERS 


DESIGNERS - BUILDERS - PRODUCERS - MANUFACTURERS - DISTRIBUTORS - OPERATORS 


KOPPERS COAL TAR ROOFS 


Last Longer on Factory Buildings 


Koppers Diutsions, Subsidiaries 
and Affiliates Serving the 
Manufacturing Industries 


AMERICAN HAMMERED PISTON RING 
DIVISION BALTIMORE, Mp. 


BARTLETT HAEYWARD DIVISION 
: BALTIMORE, MD. 
ENGINEERING AND CONSTRUCTION 
DIVISION PITTSBURGH, PA. 


GAS AND COKE DIVISION 
PITTSBURGH, PA, 


TAR AND CHEMICAL DIVISION 
PITTSBURGH, PA. 
WESTERN GAS DIVISION 
FORT WAYNE, IND. 


EASTERN GAS AND FUEL ASSOCIATES 
BOSTON, MASS, 


THE KOPPERS COAL COMPANY 
PITTSBURGH, PA, 


NEW ENGLAND COAL & COKE COMPANY 
BOSTON, MASS, 


THE WHITE TAR COMPANY 
OF NEW JERSEY, INC. KEARNY, Ni. J. 


“THE WOOD PRESERVING CORPORATION 


PITTSBURGH, PA. 
NATIONAL LUMBER & CREOSOTING 
COMPANY 


TEXARKANA, ARK - rex, 


Let us 
send you the 
Koppers Roofing 
Specification Book 
which describes 
these qualities 


of Koppers 
:.. Roofs 


L-* . f~J 


MV/V 


Koppers Principal Product 
for the 
Manufacturing Industries 


Koppers Roofing ... Waterproofing 
. . . Dampproofing . . . Bituminous 
Paints . . . American Hammered 
Piston Rings . . . Fast’s Sell 
aligning Couplings . . . Platework 
.-. Tanks ... Cast Iron and Sted 
Pipe... Gas, Air, Water, Tar Valves 
.-- D-H-S Bronze Castings... [roa 
Castings ... Western Fire Hydrants 
..- Locomotive Packing... Creosot 
Oil ... Treated Timber, Lumber and 
Piles ... Materials-Handling Equi 
ment ... Tarmac Paving Mat 
--. Coal... Coke ... Gas. 
Disinfectants .. . Insecticides. ++ 
Deodorants ... Pipe... W 
Killers ... Tar Acids . . . Light Oils 
--- Naphthalene 
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Dont let COLD JITTERS 
STOP PRODUCTION: 


Heat Up With American 
Blower Unit Heaters 


This year protect your production schedule and your 
investment with modern, efficient heating units. Pre- 
vent “cold jitters”, high production costs, and elimi- 
nate unnecessary waste by installing sturdy, dependable 
American Blower Unit Heaters. They force heat 
directly into working areas, eliminate cold spots, 
dangerous drafts, and keep conditions just right .. . 
not too cold and not too hot. More than 125,000 
American Blower Unit Heaters are already in opera- 
tion heating over 350 million square feet of floor 
space. Check your heating equipment now and look 
before you buy. Remember—American Blower Units 
cost no more than ordinary heaters yet they are built 
and backed by the world’s greatest heating organiza- 
tion. They are carried in stock for immediate delivery 
in all principal cities and sold by the leading contrac- 
tors everywhere. ’Phone our nearest American Blower 
Branch Office or ask your heating and plumbing con- 
tractor for prices today. 


@ JUST OFF THE PRESS—A new pocket size hand- 
book on industrial heating. Contains charts, tables, 
diagrams, pipe sizes and other valuable data. Write 
for your free copy today. There is no obligation. 


(ries 









Left—The Sirocco Unit 
Heater for high ceiling in- 
dustrial areas. Below —The 
Venturafin Unit Heater for 
all other industrial 
uses, stores, ware- 

| houses, garages, etc. 
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= AMERICAN BLOWER 
INDUSTRIAL UNIT HEATERS 


AMERICAN BLOWER CORP. «+ DETROIT, MICH. 


Division of American Radiator and Standard Sanitary Corp. « Canadian Sirocco Co., Ltd., Windsor, Ont. 
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SUPERIORITY 


Fabric of KONIK Steel containing cop- 
per, nickel and chromium, for greater 
strength and rust-resistance ... rust-proof 
fabric ties. . . heavier posts, rails, fittings 

. exclusive barb-wire lock . . . tension 
bands with special lock pin, eliminating 
bolts and nuts. . . new type pivot hinges 

. . and other exclusive features make 
Continental the outstanding fence value. 
Send for complete manual— “PLANNED 
PROTECTION”. 


CONTINENTAL STEEL CORP, 
Kokomo, Indiana 
Plants at Koh , Indi lis, Canton 


* U.S. Patent No. 1874814, 








AVKMA-AVFFMANN 
PRETISIVN BEAKINGS 
FOR EVERY LOAD, SPEED AND DUTY 
108 DISTINCT SERIES 
OVER 3000 SIZES 


BALL, ROLLER anv THRUST 
1%” to 21 Bore—Metric and Inch Sizes 


Write for the Catalog and Engineering Counsel 





CONTINENTAL | 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD. CONN. U.S.A. 
TS ee ES 








Chain Link FENGE 








The one _ piece 
welded steel con- 
struction of ‘“‘Hal- 
lowell” stools and 
chairs makes them 
last longer — an 
important item 
when you’re con- 
sidering profits. 

You can get just 
what you need in 
a “Hallowell” for 
the line is most 
extensive, with a 
design adapted for 
use at any type of 


"Hallowell" Steel Stools 





Fig. 1334 





















operation. Pat. Applied for 
Write us for our 
catalog. 

"Hallowell" Steel 


Tool 
Stands 


Moves easily 
wherever it’s 
needed; a 
handy stand 
to have. Made 
in a variety of 
types for all 
purposes. 


Skillfully designed and built 
for present day needs. Its 
steel top stays smooth as a 
surface plate, and steel legs 
hold it permanently rigid. 
Bolt holes in the feet make 
it easy to fasten to the floor 
and easy to move. All its 
parts are standard and inter- 
changeable. Best of all the 
cost is reasonable. Full 
range of sizes to choose 
from. 


“HALLOWELL" 
FOREMAN'S DESK 


Ideal for foreman’s’ use 
Right height . . . right in- 
cline to write on while stand- 
ing. Large drawer with lock 
for holding valuable papers. 
Carried in stock for prompt 
deliveries. 








ig. 732 
Pat’d and 
Pats. Pending 
Drawer is extra. 








“HALLOWELL" STEEL TRUCKS 





Fig. 754 Pat. Applied For 


STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANGHES 
aa CHICAGO 
BOX 546 ST. LOUIS 
INDIANAPOLIS = SAN FRANCISCO 


Made to withstand the 
toughest treatment. Tie. 
steel platform can’t splin- 
ter—their welded const 
tion assures permanently 
rigid joints. And, because 
the wheels have smooth 
bores or anti-friction bush- 
ings in hubs and casters, 
and are perfectly lubri- 
cated, they’re-much easier 
to handle. Write for Bul- 
letin. 
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Phone call brings “SCULLY SERVICE” 
... saves loss on Perishable Goods 


Late Saturday aft the driver of a truck carrying a load of Se a 
sate urday afternoon, the driver of a truck carrying dof s eee &* bees on cele 
*melons stops just six miles south of Pittsburgh when he notices a the body so the truck can 
peculiar action on the part of his truck. Investigation shows that the -. proceed on its way with the 
perishable goods. He calls the 


body frame has sagged so as to make further progress impossible. : 
i : — Scully Pittsburgh Warehouse. 


Saturday afternoon, but 
e quick phone calls soon put 
Scully men on the job. In no * at the garage, the truck moves on to its destination only a few hours 
time at all, the beam is cut and aa after the breakdown occurred. 
delivered to the garage. 


On its way the same night! Thanks to Scully service and quick work 





MALL orders—large orders—rush or not, they all get Scully Service. Call 
Scully in emergencies and for your regular requirements, too. Every one 
of the eight Scully warehouses carries a big stock of steel, steel products, 
copper and brass. 
Next time try Scully. Phone, wire or write the nearest Scully warehouse. 
Send for a free copy of our handy, complete Stock List and Reference Book. 
Remember: Scully Service is your insurance against delay. 


SCULLY STEEL PRODUCTS COMPANY 


Distributors of Steel, Steel Products, Copper and Brass 


US CHICAGO «© NEWARK, N.J. «© ST. LOUIS «© BOSTON «¢ ST. PAUL 
CLEVELAND « PITTSBURGH « BALTIMORE 


UNITED STATES STEEL 
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Today’s Edison Mazpa lamps actually 
give you more light than the same size 
lamps of a year ago. . . without using 
any additional current and without cost- 
ing a penny more. And these new lamps 
stay brighter longer than ever before. 
This is because constant improvement 
and technical development made in 
Mazpa lamp research laboratories have 
continually raised the efficiency of 
Mazpa lamps year after year. Whenever 
you buy these bulbs you get lamps that 
offer the advantages of the newest devel- 
opments. 

Next time you order lamps for your office, 
shop or factory, be sure to take ad- 
vantage of the extra light these new, 
brighter G-E bulbs offer. Make sure that 
every bulb you buy carries the famous 
trade-mark. General Electric Company, 
Nela Park, Cleveland, Ohio. 
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USE THE G-E LIGHT METER TO 
MEASURE YOUR LIGHTING 


The General Electric Light Meter 
tells whether employees are getting 
enough light for easy seeing, and 
is helpful in checking from time to 
time on whether this amount of 
light is being maintained. Costs 
only $11.50. 


EDISON MAZDA LAMPS 
GENERAL @ ELECTRIC 


| around the heating 











unit heating. 


With this unique 
damper control, any 
desired temperature 
can be maintained by 
regulating (automat- 
ically or manually) 
the amount of air 
passing through and 


coil. 


Syncrotherm Control 
provides uniform heat- 
ing with relatively 
low temperature air. 
The fans operate con- 


| tinuously during 
| working hours. This 





eliminates cold floors 
and hot ceilings — no 
heat wasted! The re- 
sult: better heating 
plus remarkable sav- 
ings in fuel cost. 





LET CLARAGE 
UNITHERMS DO 
YOUR FACTORY 
HEATING -- Save 
Money in Fuel Cost 


Only Clarage Unitherm Unit Heaters offer 
Syncrotherm Control, a patented feature. Yet 
Syncrotherm Control is one of the most im- 
portant improvements ever made in factory 








UNITHERM 
FEATURES 


1. Furnished for 
floor or sus- 
pended instal- 
lation, using 
steam or hot 
water. 

2.Heating coil 
good for pres- 
sures up to 200 
pounds. 

3.Equipped with 
centrifugal fans 
—ideal for wide 
area heating. 

4.Every part ac- 
cessible. 

5. Large range of 
sizes. 

















Easily 


Clarage Heaters 
for Small Jobs 


installed —suspend- 
ed from wall or ceiling. 
Quiet in operation. 
to meet various needs with 
maximum heating effi- 
ciency. 


Sizes 





25 YEARS’ 


EXPERIENCE 


By continual research 
and constant product 
improvement, Clarage 
has maintained leader- 
ship in this ONE field. 
You can profit by our 
long experience. No 
matter how unusual 
your heating problem, 
we can meet your par- 
ticular requirements 
with UTMOST ECON- 
OMY. Write us! 


SPECIFY 
CLARAGE 


for 


COMPLETE 
AIR CONDITIONING 


VENTILATION 
HEATING 
COOLING 

MECHANICAL DRAFT 


FANS & BLOWERS FOR 
INDUSTRIAL NEEDS 











fy CLARAGE FAN COMPANY 


KALAMAZOO, MICHIGAN 
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..-»FOR VARIED TEMPERATURES 














Typical applications: ov 








hand] gneto lead-out and sterile hospital siphon part, respectively of 


High Heat-Resistant, Medium High Heat-Resistant, and General Purpose Bakelite Molded. 


N OUTSTANDING advantage of 
Bakelite Molded to industrial 
engineers and designers is its availa- 
bility in numerous special types that 
accurately fulfill different specific re- 
quirements. For products that must 
withstand temperatures above the nor- 
mal atmospheric range, for example, 
Bakelite Molded offers three distinct 
types adapted to successively higher 
degrees of temperature. 

General Purpose Bakelite Molded 
has long been noted for its ability to 
retain its strength, form and lustre at 
temperatures up to 300°F. Medium 
High Heat-Resistant Bakelite Molded 
possesses similar integrity in service 
up to 400°F. And High Heat-Resistant 
Bakelite Molded now makes practical 


BAKELITE CORPORATION, 247 


BAKELITE CORPORATION OF CANADA, 


the use of molded plastics for service 
up to 500°F. 

In addition to these heat-resistant 
materials, there are other types of 
Bakelite Molded adapted to service 
under special conditions of mechan- 
ical, electrical or chemical stress. All 
possess an exceptional combination of 
useful characteristics: dielectric 
strength and resistivity; mechanical 
strength; high resistance todefacement 
or deterioration from moisture, abra- 
sion, sunlight, oil, fumes and common 
solvents. 

We invite you to consult us for 
recommendations of specific types for 
specific applications. Also write for 
useful reference bookletl6M,“Bakelite 
Molded”. 

PARK AVENUE. NEW YORK, N. Y. 


LTD., 163 Dufferin Street, Toronto, Ont. 


West Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


BAK| 


The registered ade marks shown above distinguish moteriols 
wanviactured by Bakelite Corporanon. Under the capital “B” is the 


en 


MATERIAL 


LITE 


u. & Par. OFF 


C3 O fumerical un for infinity, of unlimited quontity It symbolizes the infinte 


sumber of present and future vies of Botelite Corporation s products 


O F A 





THOUS AN D 


Electric Vaporizer 
(General Purpose 


Bakelite Molded) 








Electric Hot-Wax Pen 
(Medium High Heat-Resistant) 





Electric Iron Control Knob 
(Medium High Heat-Resistant) 





Heater Plug 
(High Heat-Resistant) 
Above are four of the many 
appropriate applications of 
Bakelite Molded for heat-resis- 
tant products or paris. 











PINE IT. 
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Digs Out 
the D rt! 


Yes! That's just what this Finnell does. In factories 
with wood, wood block or cement floors, it's a 
necessity. Its two scarifying brushes literally dig 
through and completely remove heavy coatings of 
dirt, oil, grease and steel shavings. 

The brush rings are removable,—may be replaced 
with conventional tampico or palmetto brushes and 
used for scrubbing, steel-wooling, waxing or polish- 
ing floors. 

Whatever the type of your floor, there's a Finnell 
to get it clean and keep it clean—to aid safety, 
sanitation and production. 

Challenge us to prove Finnell efficiency and econ- 
omy,—on your own floors. Your invitation involves 
no obligation. Literature on request. Address 
FINNELL SYSTEM, INC., 2511 East Street, Elkhart, 


Indiana. 


FINNELL 


FLOOR MACHINES AND FINISHES | 
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VICTORIA 





- . CRAFTSMEN : ss 

IN THE ART OF 7 a PAPER MILLS, 

PAPER MAKING BLACK CORE FULTON, NOY. 
: FOUNDED 1880 


FOR 57 YEARS Arr 


Agents everywhere. 
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WITH DOUBLE BALL BEARING SWIVEL 


DARNELL 


CASTERS & WHEELS 


Cheap casters may perform with fair effi- 
ciency when new, but the slight saving 
effected on the basis of lower price is 
poor consolation when the heavy costs of 
later floor replacements and equipment 
repairs must be met 


Darnell Casters and Wheels are made to 
effect SAVINGS over many years of effi- 
cient, trouble-free service. Write today 
for your copy of the 192 page Darnell 
Caster and Wheel Manual. Here will be 
found the right type of caster and wheel 
for every type of floor or service. 


FEATURING DARNELL PATENTED 
DOUBLE BALL-BEARING DUST-PROOF SwivEL 





DARNELL CORPORATION, LTD. 
| | Box aont-£, Sta. B, Long Beach, California 
| i r go, Ul. . 2a . New York, N. Y. 





















of pi 


| oil-ci 


| Break 


| Over) 


withc 
close 

we fre¢ 
break 
going 
the ac 


1. O 












# 


TY, 


ri 


i; 





ry f } 








When you have Oil-Blast Circuit Breakers 


| A POWER failure in most plants is serious, of oil under pressure is forced beween the contacts 


because loss of power is bound to mean loss and the arc is out. 
of production. That’s where the importance of ini . 
P ’ 2. Great strength of mechanical construction and 


_ oil-circuit-breaker reliability comes in. 
y insulation throughout—extra assurance of reliable 


Breakers are designed to open when there is an re 
overload or short circuit. But they must do it G-E industrial breakers will meet all your require- 
without harm to themselves—and be ready to re- ments. The 500,000-kva size (illustrated) is the 
close immediately and restore power. That is why standard of steel mills for heavy-duty service. They 
we recommend that you insist on G-E oil-blast offer economy, too. All ratings have silver contacts 
breakers. They take it and like it, even when the that eliminate heating troubles—and maintenance. 
going is tough. In emergencies, G-E breakers have Their high speed of arc interruption prevents rapid 
the advantage of: deterioration of oil—another saving. And they are 
easy to inspect. Ask for bulletin. General Electric, 
1. QOil-blast action. As the contacts open, a stream Schenectady, New York. 





890-38 


GENERAL @ ELECTRIC 
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OLD WORN FLOORS — — — WOOD and 
| CONCRETE TOO 


can be resurfaced 


WITHOUT 
RIPPING UP 
THE OLD FLOORS 


No expert labor 

No special tools 

No interference 
with plant operations. 








It's easy to use 


STONHARD 
RESURFACER 


40,000 SATISFIED USERS 


Your floors can be made to withstand the traffic your plant demands. 
Write for information on the best material for the purpose—Sold on the basis of Satisfaction or No Charge. 


STONHARD COMPANY 


806 TERMINAL COMMERCE BLDG., PHILADELPHIA, PENNSYLVANIA 
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Holding your own as a business executive— 


clarified and made easier 
by these books 


HERE is nothing sadder than the cases of star performers in 

production, in sales, accounting, or other departments of busi- 
ness practice, who fail to take hold when faced with executive 
duties and opportunities. The problems of analyzing, deciding, 
planning, and administering involve broad fundamentals that, 
consciously or otherwise, the successful executive uses every day. 
And to provide a comprehensive, adequate treatment of these 
principles, is the purpose of this library. 


THE BUSINESS EXECUTIVES’ LIBRARY 7 volumes, 54 x 8, 2013 pages 








ERE is a set of books that deals only with the principles and techniques illustrated 
peculiar to the successful handling of executive problems in any line of 
business. Here are books that vou can use to clarify your conceptions, and These books give you the seven fundamental 
make more effective your handling, of the problems of thinking, planning and principles upon which executive success depends: 
-_ ° . : ; 4 vit aise 1. Know yourself and how to lead others. 2. 
directing —in short, to get a real grasp on the reins of successful executive Know your own business and business generally. 
leadership. 3. Know how to organize and manage your own 
department or an entire organization. 4. Know 
’ 4 ° . how to budget and forecast and plan for the 
10 days free examination; small monthly payments future. 5. Know finances and how to make full 
See how the books fit your own individual case. They will be sent on receipt of the use of your bank. . Know oe = ce hl 
coupon below. If, after looking them over, you decide to keep them, remit in monthly ingly—how to se VOUT  sGCes aun es nal 
installments while you use the books—paying, in all, actually less than you would if others, 7. Know how to think—how to analyze 
the books were purchased individually and without the installment payment privilege. problems and arrive at correct solutions. Step by 
step this Library takes up these basic principles 


SSSR RSSKSSR TCHS SSR R RTS R RRS R ETRE RRR ETH S RESO RSPR RETR RECEP RRR and shows how they may be mastered and applied. 


McGRAW-HILL BOOK COMPANY, INC. 

330 West 42d Street, New York, N. Y. 

Send me the Business Executives’ Library, 7 volumes, postpaid, for 10 days’ free 
examination. Within 10 days of receipt I will send $1.50, and $2.00 monthly until 
$17.50 is paid, or return the books postpaid. 


Subjects covered in the library 


In these books you will find clear statements on 
the fundamentals of business organization—good 
management, without friction, lost motion or 
inefficiency—selection and training of men— 





PUIMDPSS SEDGE SSE Sb ecch bates tse h ae debe peheo beaks 4s ues a wbsGe.cseb seule ouw sass essicss's 
Address incite economics in business—curtailing overhead with- 
d Me celsasaiarcehhresn ch suoeaseesn ene SMU Docs Gib nse aikia hs bch dish ep ho uls nines ewon out loss of  efficiency—maintaining  self-confi- 
CAEP MR ERED rene Socks Cosh cud pee sseu cows LIED, occ esp hee 56s aS bcs isice ...Fac. 11-37 dence—raising organization morale, and a host 

of other subjects that are vital to you today. 





: (Books sent on approval in U. S. and Canada only.) 
SSCS STCSCSSS SSSR See eee eee eee 
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LOOKS LIKE THIS... 
PERFORMS LIKE THIS: 


// 


TRBQE 


AIR” 


Ww 
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Heating and Air Conditioning in the Yet degree : 
- 
THE TRANE COMPANY — LACROSSE, WISCONSIN reat 
TRANE COMPANY of CANADA, LTD. — TORONTO, ONT. Re 
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Serving Industry 
from 70 U.S. offices 
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PAVED ROADS , 
Are Protected Against bg TRANSMISSION 


EXPANSION 
hes 


TRANSFER 
SPECIALISTS 
SINCE 896” 


PROVED 
EFFICIENCY 98%4/.% 


BOSTON GEAR WORKS, INC. 


(Renold Division) 
NORTH QUINCY - MASSACHUSETTS 


Pats. 
1,970,105; 
2,025,426. 
Other Pats. 
Pending. 
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and so are FEDDERS. 
UNIT HEATERS 


The “thump, thump,” you get when driving over concrete roads is a 
reminder that expansion joints have to be provided to protect the life of 
the pavement. Fedders Unit Heaters have exclusive full-floating tele- 
scoping mountings which permit free movement of the heating element 
vertically in cabinet, and also protect it from torsional stresses. Tubes 
having 3 to 1 streamline ratio and individual convoluted fins allow each 
tube to “give” laterally, thus relieving differential expansion stresses 
within the element. This also allows the use of curved, non-diaphragm- Pangborn Dust Collector mounted above Pangborn Dust Collector mounted in protected, 
atic headers, assuring a stable heating element. Fedders convoluted fins railway tracks for easy removal of dust and otherwise wasted, building space 
are saddled over sides of tubes, to eliminate heat expansion stresses 


between fin and tube, thus maintaining a permanent thermal bond. THE SAFEST WAY 


Accordion design of fins eliminates stresses between bonding points. 
Quieter operation and handsome, sturdy mono-piece cabinets make 4/4 4/1 

Fedders Unit Heaters ideal for economical as well as industrial appli- fe) SETTLE DUST PROBLEMS. 

cations. Write for Bulletin 572. 


VUPEVERDEREODOCDETURDEDOUTODDEDERDECREDEUDEUEDEDEDEODEDERTEOUECUEROEEEDECDEUOTEROEE 


No manufacturer need envy his neighbor whose processing 
FEDDERS MANUFA CTURING CoO. | methods are dustless, for today the modern Pangborn all 
BUFFALO. N. Y alcticl Mm iceluily cloth screen Dust Collectors are neither too 

ii i dn aaa costly or complicated for all types and sizes of industries. 

Air Conditioning Units—Blast Heating and Cooling Surface Dust itself, uncontrolled and free, in any plant is a costly 
menace. But with Pangborn’s experience always available 
to every worried manufacturer, there’s no excuse for further 
intolerable dust conditions. ‘Settle’ all dust worries now... 
write to Pangborn for their side of the story. No obligation. 


<a 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION ... HAGERSTOWN, MARYLAND 
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Medart-Timken Self- 
Aligning Pillow Block 
... Medart-Timken 
Flange Bearings, Ball 


and Socket Hanger 9 » : 
= a PROFIT BY BUYING 
Mounts also available. = 


Reduce Mechanical [Ui Hii, Any power transmission loss in your plant is a competi- 


power transmission 

losses with Medart I p perae FE . “ ; 
io see ae | biti}. tive item. It represents unnecessary production cost. It 
drives and positive 


eds... Extreme / ° ° 
fexbility : Long. life | is a penalty that you can remove by cutting to the bone 
— 1ewer e. adjust- 


ments. Especially e ° ° 
adapted to short cen- all losses between point of power generation and point 


ter drives. 


of application ...Here’s where Medart can help you! 
Some of your transmission equipment may need re- 
placement-—a little difference in your line-up may make 
a difference in costs — perhaps the addition of anti- 
friction units will pay for itself and then pay profits —a 
change in your drive may mean a change from red to 
black... Check over your power transmission layout 


carefully. ..Cut costs. 


THE MEDART COMPANY 
General Offices and Works: 3512 DeKalb Street, St. Louis, Missouri 





NEW MEDART CATALOGS 


A series of Engineering Reference Hand- 

books which will help you make more pro- wy Wy 
duction profits by increasing efficiency and Ws (ef Gi Gee ¥ es iam “Sei GY [g 
decreasing power losses... 56G, Gears... 


56T, General Power Transmission Equip- 
ment ... 56V, V-Belt Drives . . . Your 
requests will be promptly filled. 








Engineering Sales Offices: CINCINNATI - CLEVELAND - NEW YORK - BUFFALO 
CHICAGO . PITTSBURGH »- NEW ORLEANS - SAN FRANCISCO . LOS ANGELES 
DALLAS - DENVER - CHARLOTTE - BIRMINGHAM - MILWAUKEE - PHILADELPHIA 
MINNEAPOLIS - ATLANTA - DETROIT~ GRAND RAPIDS - KANSAS CITY 
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The right material for your purpose— 


MATERTALS | ia 
HANDBOOK | 


BRADY 








Covers such topics as: 


Abrasives 

Bearing Metals 

Brasses and Bronzes 

Building Materials 

Corrosion-Resistant Alloys 

Cupro-Nickel Alloys 

Fabrics, Leathers, Organic 
Materials 

Fibers 

Finishing Materials, Pigments, 
Solvents, Etc. 

Foundry Alloys and Materials 

Heat-Resistant Alloys 

Heat-Treating Materials 

Industrial and Plating Chem- 
icals 

Irons and Iron Alloys 

Light Metals and Alloys 

Lubricants, Oils and Greases 

Metal Groups, Elements, Mis- 
cellaneous 

Minerals 

Military Chemicals and Com- 
mercial Explosives 

Molding Materials, Resins, 
Gums, Waxes 

Ores of the Metals 

Refractories and Heat Insula- 
tors 

Steels and Tool Materials 

Woods 

White Metals 


W/ McGRAW-HILL \W 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, INC. 

330 West 42d Street, New York, N. Y. 

Send me for 10 days’ examination, subject to approval or return 
Brady’s Materials Handbook. At the end of 10 days I agree to 
pay $5.00 plus a few cents for postage and delivery, or return 
the book postpaid. (We pay postage on orders accompanied by 


remittance. 


6, 
4S SSSSSSSSSSETTESSSCCCCCECESESTESSCROCFR ESE ESR eeeeeaeeesEEe 
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TUL ee eT ere F.Fac. 11-37 
(Books sent on approval in U. S. and Canada only.) 


What is it? 

What are its properties and uses? 

How does it compare with 
similar materials? 


Here in encyclopedic form and volume is the up-to-the-minute information en 
thousands of engineering materials needed by the product engineer, purchasing 
agent and factory executive. Years of work have gone into selecting only the 
most pertinent facts about more than 3600 materials, and presenting them in ecom- 
pact form for the convenience of industrial executives, engineers, designers, archi- 


tects, builders. 


Just published—new, revised Third Edition 


Materials Handbook 


An Encyclopedia for Purchasing Agents, Engineers, Executives 
and Foremen 


by George S. Brady 
661 pages, 54% x7, flexible, $5.00 


ep including many new materials this edition has been planned to be of 
greater use to the product engineer, without departing from the book’s orig- 
inal value to the purchasing agent and industrial executive in giving them quick 
reference data for distinguishing and selecting materials. In line with this purpose, 
the items relating to engineering construction materials have been strengthened 
to include enough comparative data on the physical properties to enable the 
designing engineer to judge the relative merits of materials for any particular 


requirements. 


1526 material groups— 
more than 3600 material descriptions 


This book puts the engineer and executive in command of a vast store of con- 
stantly useful information —a short cut to accurate, up-to-the-minute knowledge 
of the facts they need in the selection and specification of materials. Here are 
hundreds of materials — metals, alloys, refractories, 
abrasives, woods and many others — arranged and in- 
dexed for instant reference, and covered with regard 
to chief characteristics, comparative data, sources, sub- 
stitutes, adulterants and uses, 

The keynote of the book is accuracy, authority and 
correct nomenclature. In compiling his information 
the author has had access to the specifications, of many 
large manufacturing plants, the Federal Specifications 
Board, the American Society for Testing Materials, 
and the Society of Automotive Engineers. 

Here is information upon which the man who is 
concerned in any way with materials can depend—in 
: handy, complete form it points a clear way among 
: the new alloys, synthetic resins, industrial chemicals, 
: the many materials both new and old, used in manu- 
: facturing. 
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For Lasting Protection from Fumes, Smoke, Heat—Paint with 


PLIOLIT 


| Ey ORE ALE AH ce! lg aaa EE 





BEFORE PLIOLITE=dark, dingy 
= former paint completely discol- 
ored by fumes. 


AFTER PLIOLITE=bright, light 
and spotless. Pliolite resists fumes 
and discoloration. 
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HESE “before andafter” 

photographs of a large 
mid-western industrial 
plant show the improve- 
ment in lighting conditions 
resulting from the use of a 
maintenance finish formu- 
lated from Goodyear Plio- 
lite Resin and Bases. 


Pliolite paints resist fumes, 
smoke, acids, alkalis and 
heat—do not break down, 
yellow or discolor—because 
they seal any surface with 
a super-hard, non-porous 
film that is impenetrable to 
chemical attack. This last- 
ing protection is due to the 
fact that Pliolite Resin and 
Bases are derived from 
finest crepe rubber — you 
literally “paint with rub- 
ber”’ and get all the advan- 
tages of rubber’s impervi- 
ousness to most corrosive 
agents. 7 


Another big feature is 
economy; one gallon cover- 
ing between 400 to 500 
square feet, applied either 
by brushing or spraying. 
Available in all standard 
colors—in concrete enam- 
els, baking primers and 
enamels as well as interior 
wall finishes. 


If you have a difficult paint 
problem we will be glad to 
put you in touch with one 
of the leading paint manu- 
facturers now formulating 
Pliolite-base paints. Ad- 
dress: Goodyear, Akron, O. 


*Trade-mark Reg. 
U. S. Pat. Off. 
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Published in 
September 





A practical treat- 
ment of one of the 
most important as- 
pects of present- 
day industrial 
management. 


MOTION AnD 
TIME STUDY 


By RALPH M. BARNES, Professor of Industrial 
Engineering, Mechanical Engineering Department, University 
of Iowa. 





More and more progressive engineers in the 
field of industrial management are turning to 
motion and time study to help solve the prob- 
lems arising from wasted effort and loss of 
time in the manufacturing process. This book 
offers the latest treatment of the subject that 
is available. It tells you: 


—how to analyze the elements of a process in 
a search for possible inefficient methods 


—how to study individual operations with a 
view to economy of time and motion 

—how to standardize methods, materials, tools 
and equipment 

—the effect of time and motion economy on 
plant output, wages and profits 


The methods described are in use in many 
industries, with marked success. The under- 
standing and use of the principles outlined in 
this book will bring you definite results in the 
form of increased efficiency, greater output. 
lowered costs, and, as a natural sequel, a rise 
in profits. 


285 pages 125illustrations 6by9 $3.75 
e @ e@ 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York, N. Y. 


Kindly send me a copy of Barnes’ MOTION AND TIME 
STUDY, on ten days’ approval. If at the end of that time 
I decide to keep it, I will remit $3.75 plus postage; other- 
wise I will return the book postpaid. 
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SPRING WASHERS 


Spring washers and lock washers of every type and size, includ- 
ing the well-known Hipower and Kantlink types. There are 
thousands of more places where spring washers would improve 
the value of any product where bolts, nuts, cap or machine 


screws are used. 
STEEL ROD ENDS 


Drop forgings including steel rod ends of the adjustable yoke, 
plain yoke, and eye types. These articles in standard sizes and 
threads afford tremendous savings over special designs. 


RETAINING RINGS 


Spring retaining rings of special heat-treated spring steel are 
carried in many stock sizes—both open and closed types. Use of 
a spring retaining ring is an excellent manner of creating a 
shoulder on a shaft. 


CONTAINER HANDLES 


Forged steel handles for heavy containers—can be rigidly welded, 
riveted or attached by a strap to lie flat when not in use. Rug- 
ged and most satisfactory for hard usage. 


STEEL BARREL CLOSURES 


Forged and machined fittings for steel barrels, drums, tanks and 
metal packages, including plugs, rings and flanges. Very rugged 
for use in transportation of alcohol, turpentine, oils and other 
expensive liquids. 


RHEOSTATS—RESISTORS—LOAD 
BOXES AND SPECIAL APPARATUS 


Our electrical division—Hardwick, Hindle, Inc.—makes as fine 
electrical resistance products, fixed and variable, as can be devised. 














THULE CC 
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Other products include windows for buses and 
railway cars, railway car window curtains, 
curtain rollers and fixtures, sash locks end lifts. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J.—EXPORT DIV., 15 E. 26 ST., N. Y. C. 
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MODERNIZE YOUR 
HEATING PLANT 


Young UNIT HEATERS | 


















REDUCE 
HEATING COSTS 


Young unit heaters of either the sus- 
pended or floor type keep the air in 
active circulation, maintain even tempera- 
tures, eliminate drafts, dispel damp, use 
little or no floor space, and cost less to 
operate. You get better heat for less money 
than by any other known method. Units are 
available in many sizes and capacities. 
Write for latest catalog. 


SALES AND ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES 





RACINE , WISCONSIN 
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GENERAL PURPOSE 
APPLICATIONS .... 


Because of their well balanced design, Century Integral 
Horse Power General Purpose Squirrel Cage Motors are 
best suited to satisfactorily drive a high percentage of all 
motorized equipment and machinery... 






1. No one characteristic has been overdeveloped at the expense of 
another. 


2. They are built to accurate and precise tolerances which maintain 
smooth operation for accurate machine tool production. 


3. Their mechanical strength enables them to withstand shock and severe 
fluctuating loads, without distortion. 


4. Phosphor bronze bearings are proportioned to successfully withstand 
vibrations of such drives as spur gear and sprocket. 


5. They are easy to keep clean outside, because the frames are smoothly 
contoured... Important where external cleanliness is desirable. 


6. They keep themselves clean inside, in the presence of dust that will 
not harden with heat nor solidify with humidity. 





Century Squirrel Cage Motors are furnished in Open, Splash Proof or 
Totally Enclosed construction....Also in Multispeed Types. 


CENTURY ELECTRIC COMPANY 


1806 Pine Street . . St. Louis, Mo. 
Offices and Stock Points in Principal Cities 













MOTORS 





SIZES UP TO 600 HORSE POWER 


















on 


your 


NEXT APPLICATION 


M*.... this test yourself! In order to be 
absolutely certain that you are using 
the highest quality bronze, install a Johnson 
General Purpose Bearing along with any 
other brand. Compare them point for point. 
Watch the operating record — the bearing 
life — the smooth performance. Then draw 
your own conclusions. 

Compare the range of sizes available in 
Johnson General Purpose Bearings to any 
other well known brand. Note that our list 
of over 700 enables you to select the EXACT 
size for your requirements. Note also that 
complete stocks are available in every prin- 
cipal industrial center. 

Compare also the alloys of the various 
brands. Look to the resistance to pounding, 
resistance to wear — the coefficient of friction. 

By any method of comparison 
you will find Johnson General Pur- 
pose Bearings the most economical, 
the most satisfactory 
bearings on the market. 
And yet they cost no 
more — often far less. 
We invite your compar- 
ison and rest our case 
on the results obtained. 








JOHNSON BRONZE 


512 S. MILL STREET - NEW CASTLE, PA. 
<> 
meer feeve BEARING 





HEA 


as ’ BEARING ; ‘An executive’s success depends 
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How to get your policies, 
plans, and instructions 


carried out efficiently 


| squarely on two points: whether 
| he has good ideas and whether 
he can get his ideas actually 
and properly used.” This book 
deals with methods of getting 


your ideas used efficiently. 


= published 


Getting Things Done 
in Business 


By Everett B. WILSON 
Formerly Assistant Director of Personnel, 
Kroger Grocery and Baking Company 


267 pages, 5¥%2 x 8, $2.50 








cy HIS book shows how to secure proper and complete execution 
of plans, instructions and policies that management has 


adopted. It gets down to details, showing how to make leadership 


ability effective. 
Craig Davidson says: 


“This book should be useful to any man whose job is to get other 
men to do their work right. It should visualize for him what 
causes mental sit-downs and what to do about them. Mr. Wil- 
son’s principal occupation for a good many years has been con- 
cerned with getting men to do things—and like it. What he 
writes on this subject deserves the immediate and preferred 
attention of everybody who appreciates the menace and cost of 
the mental sit-down.” 


Practical ideas on: 


—selling yourself to your men—winning respect, confidence, 
friendship 

—presenting instructions skillfully 

—explaining how to do the job 

—selling instructions to subordinates and groups 

—following up effectively 

—criticizing subordinates effectively. 


See this new book 10 days free—Mail the coupon 


y/ McGRAW-HILL 
ON- BeEOYAL fol] yo). 





e . 
= McGraw-Hill Book Co., Inc., 330 W. 42nd St., = 
a 
® Send me for 10 days’ examination, subject to approval or return, * 
~ Wilson’s Getting Things Done in Business. At the end of 10 days 8 
= I agree to pay $2.50 plus a few cents for postage and delivery or § 
& return the book postpaid. (We pay postage on orders accom- sa 
a panied by remittance.) . 
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F Lisht to “BENCH WORK” Standards 
in the High Bay... 


Here, 400-watt mercury lamps mounted above the 
craneway give high and uniform illumination at low 





The 400-Watt Mercury Lamp 


hon - iggithonr st agers operating costs. No other comparable light source gives 

sources. It burns vertically as much light per watt as these modern lamps. “Bench 

_ work” standards of lighting are maintained even in the 
high bay. 


Better lighting through the use of mercury lamps is 
a profitable procedure. Better light is a production 
“tool” which directly improves the efficiency of every 
worker and every other production tool used in industry. 





By combining Mercury and Incan- . 3 ; 
descent Lamps in many conven- If you are interested in more uniform products at less 
tional type luminaires, a psycho- : ; r . agileaens 

leateully wool, white light can be cost it will pay you to investigate the possibilities of 
_— Type H General Electric Mercury Lamps. Complete in- 


formation is yours for the asking. 


suuryou uitay unarrua GENERAL ELECTRIC 


signed especially for this lamp from the General Electric Vapor Lamp Co. = 809 Incandescent Lamp Department 
General Electric Vapor Lamp Co. 815 Adams Street, Hoboken, N. J. Dept. 165, Nela Park, Cleveland, Ohio 
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EMPGINEERED IQ 


SAVE YOU 


“DEMING-MUELLER” SIDE-SUCTION 
CENTRIFUGAL PUMPS 


These pumps operate as smoothly at 3500 
r. p.m. as at 1750 r. p.m. due to the static 
and dynamic balancing of the impellers. 
Impellers are the semi-enclosed, three-vane, 
non-clogging type. Mounting of bearing in 
support head housing permits axial adjust- 
ment even while pump is running. Stuffing box 
is packed from center. Support head con- 
struction insures perfect alignment of entire 
pump. Interior of pump is easily accessible. 
Another feature is the 
separate liquid end de- 
scribed here. Other im- 
portant features explain- 
ed in Bulletin No. 4200. 
SEND FOR IT TODAY! 







The separate 
LIQUID END 
of this type 
of Deming- 
Mueller 
Centrifu- 
gal Pump 
can be 
made of 
special, 
corrosion- 
resisting 
alloys. 
SUPPORT 
HEAD is 
j of stand- 
ie ard cast iron 

comstruction, 






























Sizes range from 1” to 10” for capacities 
from 10 to 3600 gallons per minute. 


DEMING 
(Pures 


THE DEMING CO.* SALEM,OHIO 








FACTORY MANAGEMENT and MAINTENANCE 


SINGLE I1-BEAM CRANES 


SERVE MACHINE TOOLS WITH 
PRECISION AND ECONOMY 











CHEPARD NILE 


CRANE & HOIST CORP. 
364 SCHUYLER AVENUE, MONTOUR FALLS, N. Y. 


A COMPLETE LINE OF 


CRANES AND HOISTS 








. . . with this 
Predetermining 
Counter 


You get no surpluses or shortages 
on high-speed production runs when 
you transfer responsibility for con- 
trol from the operator to this Pre- 
determining Counter. For then all 
he has to do is set the predetermin- 
ing figure wheels to the required 
number of turns, operations or 
pieces—and go ahead. When the 
run is completed, the counter can 
be made to operate a mechanism 









to stop the machine automatically 
—or signal the operator with a 
bell or light. You get exactly the 
run you want . .. and save time 
and money in the process. 
Veeder-Root Predetermining Coun- 
ters run as fast as 2500 rpm on 
winders, automatic presses, etc. . . 
counting in any unit desired. Instal- 
lation recommendations and prices 
for the asking. Write. 


VEEDER-ROOT INC. HARTFORD, CONN. 


HARTFORD, CONNECTICUT 


OFFICES IN BOSTON CHICAGO 


CINCINNATI CLEVELAND DETROIT 


GREENVILLE, S.C. LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 
ST. LOUIS SAN FRANCISCO MONTREAL, CANADA BUENOS AIRES MEXICO 
CITY LONDON PARIS TOKIO SHANGHAI MELBOURNE 
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SONNEBORN COULD TAKE YOU ON 


A TOUB OF ITS CUSTOMEBS... 


They would be able to point out many of America's largest factories, 
schools, institutions and office buildings where SONNEBORN'S Tested 
Products have been used with greatest satisfaction . . . from the At- 
lantic to the Pacific; from the Gulf to the Canadian Border; in Canada 
and throughout the world. 


Behind this record of proved performance stands a company which, 
during more than thirty years of steady growth, has succeeded at all 
times in giving honest and dependable products and service to those 
responsible for construction and maintenance of all types of buildings. 


SONNEBORN'S complete engineering department is available at all 
times to plant superintendents, architects and builders. They will gladly 
discuss any problems or plans you have on Waterproofing, Damp- 
proofing or Paints; at no obligation, of course. 


Write today for complete literature on SONNEBORN'S Tested 
Products. Address Dept. F-10. 








Sonneborn's Tested Products 


LAPIDOLITH 
The guaranteed method of securing dust- 
proof concrete floors. ; 

LIGNOPHOL , 7 
A scientific penetrating preservative and 
finish for wood floors. 

HYDROCIDE COLORLESS 
3 exterior waterproofing of masonry 
walls. 

SONOMEND _ 

‘or patching and resurfacing woed and 
concrete floors; an easy to use method for 
prolonging the use of floors. 

KAUKIT , 
Non-shrinking waterproof caulking com- 
pound. 

CEMCOAT =. 

Light reflecting enamel for interiors a'so 
waterproof coating for exteriors and floors; 
2 outstandingly superior for masonry sur- 
aces. 

CEMENT FILLER AND DUSTPROOFER 
Double service plus decorative floors; a 
penetrating, tough flexible floor coating of 
outstanding performance. 

STORMT ; 

Roof protection; a name that guarantees 
maximum roof protection at minimum cost. 


R P 
Rust protective coating for metal surfaces; 
paint over rust without expensive prepara- 
tion. 
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L. SONNEBORN SONS, INC. 88 Lexington Ave., New Yorh City 
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In Business Papers 
Your Advertising Dollar 
Goes to Work...not to Waste 


Advertise First in the Papers Men Have to Read! 














It’s the business papers’ job to reach and inform the 
men who run American business and industry. The 
men who direct and manage! The men who design, 
operate and maintain! The men, in fact, who have 
anything and everything to say about the buying of 
equipment, material and supplies. 


The most for your advertising dollar 


Business papers waste no part of your advertising 
dollar on personal or family appeals. They are strictly 
business...all business...acting as regular consultants 
and accepted authorities on business problems. Men 
have to read them, to keep up. 

Having no “dilution” of subscribers, a business 
paper list has more purchasing power, per reader, 
than any other form of media. It gives you first- 
hand contact with department heads and executives 


—the key men up and down the line. In a word, it 
achieves ‘penetration’. Every business paper adver- 
tisement is, in effect, an extra editorial. An editorial 
on some important aspect of a man’s business, about 
which he must keep informed. Tell your sales story to 
Industry’s picked men—through business papers, the 
proven media for making sales! 


In McGraw-Hill Publications you will find all the 
advantages and best features of business papers devel- 
oped to the fullest extent. Editorial excellence that 
extends its own prestige to your advertising. Proved 
readership that insures an interested and influential 
audience for your sales message. Acceptance by nearly 
three thousand advertisers who have found that it 
pays to advertise in McGraw-Hill Publications. 





McGraw-Hill Publications 


“Where your advertising dollar goes to work...not to waste” 


American Machinist Construction Methods 

Aviation Electrical Contracting 

Bus Transportation Electrical Merchandising 

Business Week Electrical West 

Coal Age Electrical Wholesaling 

Chemical & Metallurgical Electrical World 
Engineering Electronics 


Engineering & Mining Mill Supplies 
Journal 
Engineering News-Record 


Factory Management & 


Power 
Product Engineering 


Maintenance Radio Retailing 
Food Industries Textile World 
Metal & Mineral Markets Transit Journal 


McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York, N. Y. 
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How to Store Small Parts 
FOR QUICK AND EASY HANDLING 


These convenient HAMILTON Storage Cabinets make it easy to handle small parts, screws, 


bolts, etc. All compartments are indexed. 


OPEN BIN STORAGE 
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The cabinet at right is particularly convenient when open bin storage is desired. It provides 
32 open compartments ranging in size from 7” wide to 44” wide. 


5152” high, 24” wide, and 1842” deep at the base. 
Notice the bins on the top, making use of space that would 


3,000 pounds of material. 
otherwise be only a shelf. 


FOR SMALL PARTS . . 


Note sectional construction of the cabinet shown 
below ... you can add to these units at any 
time . .. stack them two or three high. Indi- 
vidual boxes, each with a label holder and a 
pull, are used in it. Two box sizes are avail- 
able. Each shelf will take any combination of 
the large and small boxes. Height of cabinet 
is 3812”. Floor space required, 1144” x 20%”. 





No. 13440 Cabinet 





No. 13454 Steel Box 


No. 13452 Steel Box 


with label holder with label holder 
pull; size 142 x 3x6 pull; size 3 x 3 x 6 
in. in. 





The entire cabinet is 
It is strong enough to hold up to 





No. 12443 Storage Cabinet 


PORTABLE 
CABINETS 


Here is a portable storage cabinet... 
mounted on two 8” roller bearing 
wheels and four double-wheel swivel 
casters ... very easy to handle. Uses 
boxes shown at lower left, with a 
capacity of 192 small boxes, or 96 
large boxes, or a combination of the 


two. Height 41”: floor space 2314” x 20”. 


No. 13649 Truck 


SEND FOR MORE INFORMATION 


HAMILTON also manufactures Foremen’s Desks, Work Benches, 
Dumping Trucks, and Portable and Stationery Storage Cabinets. 
The cabinets shown here were selected from the complete 
HAMILTON Line of small parts storage cabinets. HAMILTON 
cabinets to solve most small parts storage problems are avail- 
able. Send in the coupon below for full information about the 


HAMILTON Cabinets suited to your needs. 


HAMILTON MFG. CO., TWO RIVERS, WIS. 


a ee 
HAMILTON MFG. CO., Two Rivers, Wisconsin FM-11-37 
Send me full information about HAMILTON small parts storage cabinets. 
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WITH DOUBLE BALL BEARING SWIVEL 


DARNELL 


CASTERS & WHEELS 


Cheap casters may perform with fair effi- 
ciency when new, but the slight saving 
effected on the basis of lower price is 
poor consolation when the heavy costs of 
later floor replacements and equipment 
repairs must be met 





Darnell Casters and Wheels are made to 
effect SAVINGS over many years of effi- 
cient, trouble-free service. Write today 
for your copy of the 192 page Darnell 
Caster and Wheel Manual. Here will be 
found the right type of caster and wheel 
for every type of floor or service. 


FEATURING DARNELL PATENTED 
DOUBLE BALL-BEARING DUST-PROOF SWivEL 








DARNELL CORPORATION, LTD. 


Box 4027-E, Sta. B, Long Beach, California 


36 N. Clinton Street, Chicago, Ill. 24 E. 22nd Street, New York, N. Y. 





RIGHT TYPE 
for 
EVERY 


SERVICE 


Somewhere in this broad line of modern, 
highly-efficient Turbine, Centrifugal and 
Reciprocating Pumps is exactly the equip- 
ment you need, no matter what your 
pumping problem. American-Marsh en- 
gineers can help you get results with 
UTMOST economy. We have done it 
a th d times beforel Write us for 
bulletins, 


AMERICAN-MARSH PUMPS, INC. 


Centrifugal, Turbine, Steam, and Power Pumps 


BATTLE CREEK ... . MICHIGAN 
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JUST PUBLISHED 





How to choose 


the right employee 
for a specific job 


Successful methods, standards, specifications and tests for 
selecting the right employees for the right places are de- 
scribed in detail in this book, in as non-technical a manner 
as possible, with a generous use of actual examples, ex- 
planatory charts, tables, diagrams. A sound, sensible 
explanation of the use of modern psychology in employee 


selection. 
THE PSYCHOLOGY 
OF SELECTING EMPLOYEES 


By Dona.p A. Lairp 
Rivercrest Laboratory, Hamilton, N. Y. 


Third edition, 316 pages, illustrated, $4.00 


Here is a practical consideration 
of newer methods of employee 








Look up: 


—settling labor disputes and 
internal plant troubles 
—detecting temperamental 
and personality handi- 
caps 

—interpreting letters of ap- 
plication 

—increasing accuracy of 
employee ratings 

—rules to follow in testing 

—measuring emotional 
make-up 

etc., etc. 
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McGRAW-HILL \ 
re) WV 17;%0)'/-Vmae)t] ze), 


McGRAW-HILL BOOK COMPANY, INC. 

330 West 42d Street, New York, N. Y. 

Send me for 10 days’ examination, subject to approval or return, Laird— 
Psychology of Selecting Employees, 


$4.00, plus a few cents for postage and delivery, or return the book post- 
paid. (We pay postage on orders accompanied by remittance.) 


Ste CR EOD: Seno scutes beon swe 


ERIN: 555s WS 6S se sundaes s seen es 


OST OT ITE: F. Fac. 11-37 
(Books sent on approval in U. S. and Canada only.) 


SOMEEINEAD aic.bi 5509s S.0s se a0 sees seuss 


selection that are proving more 
economical and _ productive in 
various types of industries, and 
how they are applied. Takes up 
traditional employment methods 
—shows good elements and weak- 
nesses. Describes scientific meth- 
ods of selection in detail. Tells 
how to arrange tests, how to use 
them, how to check and judge 
the results. Valuable new chapter 
on Things to Size Up During 
the Interview. Examine this book 
10 days free. Send the coupon 
today. 





At the end of 10 days I agree to pay 
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may well take a tip from A & D 


The floor in this A & P store in Dorchester, Mass., must 
withstand the daily traffic of thousands of customers. . . 
the grueling bite of hand-trucks, heavily loaded . . . the 
scraping and scratching of boxes, crates, and barrels .. . 
the slop and slush of wet feet and dripping umbrellas 
in rainy weather. 

That’s why A & P selected Mastipave. It’s waterproof, 
rot-proof, vermin-proof . . . self-healing, if cut or scratched 
... tough, yet softly resilient . . . impervious to most chem- 
icals and acids . . . low in first cost . . . easy to clean... 
and requiring a minimum of maintenance. 

Is there any parallel between this floor and yours? 


Gilfillan Bros., Inc., Radio Manufacturers, 
Los Angeles, wanted a floor that could 
take it. ..‘‘so they Mastipaved the floor!” 


Crown Crystal Glass Mfg. Co., of Sydney, 
Australia, has new, modern offices .. . ‘so 
they Mastipaved the floor!” 


If you would like to know more about | 
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THE LOW-COST, LONG-LIFE FLOOR COVERING 
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“so they MASTIPAVED the 








Send this Coupon to 


THE PARAFFINE COMPANIES, INC. 


COMPANY = ivictsnvascs 
AGADCS8 Sct cccasencs = 


Dept. 25-FMM, San Francisco, Calif. (or) Somerville, N. J. 


| 

I 
T ee I 
4 i AM E | (J Send “Case Histories” book (] Have representative call 
a 

| 

Send the Coupon! | : 

26 i 


(]Send name of nearest contractor 
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Better 
Lighting 
Lower 
Cost 


The Duplex Dome is the perfect reflector for per- 
fect production. Illuminates the upper walls and 
ceilings with diffused light and directs direct 
light downward. The dome reflector that relieves 
the unpleasant contrast between the darkness of 
upper areas and the brightness below. 


Every Lighting Need Supplied 
The Quad line includes 


Dome Reflectors in 
every size and type, 
RLM, Bowl, Cone and 
Angle Reflectors, Vapor 

Proof, Ruby Lens and 
QUAD Glassteel Post-Top Reflectors, 





Diffuser. Easy Mainte- Multiple Mounting Flood 

ne ee Lights, Swivel Stem Pen- 

speeds up production aan 

and decreases spoil- dants, Ceiling and Com- 

age. mercial Units as well as 
a full line of reflector 
fittings. 


Write for the Quad 
Data - Book - Catalog, 





-_ = pocket size. Gives rec- 
ommended foot candle 

QUAD RL M Re- intensities, mounting and 
flectors are built to spacing data, lamp size 


standard specifications f l C 
tested and certified to ormulas, etc. opy sent 


give high light output. free on request. 


QUADRANGLE MANUFACTURING CO. 


26 South Peoria Street Chicago, Illinois 
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STEEL aad 


STEEL SHELVING 










































































FRED MEDART MANUFACTURING CO. 
3544 DEKALB ST. - - - - - - ST. LOUIS, MO. 


Sales Engineers in All Principal Cities — Consult Your Telephone Directory 























McGRAW-HILL 


DIRECT MAIL 


As business paper publishers for 
over fifty years, McGraw-Hill is 
uniquely equipped to ofter complete, 
authoritative direct mail coverage of 

Industry‘s major markets. Extreme accuracy is maintained 
(guaranteed to 98%) and through careful analysis of 
markets, complete classification of companies and person- 
nel, etc., the widest possible selections are available. Send 
for handy reference tolder “Hundreds of Thousands of 
Reasons Why” which describes how McGraw-Hill Lists 
are built and maintained. 


¢ What Fields Do You Want To Reach? « 


Aviation 
Bus & Electric Railways 
Civil Engineering and Construction 
Coal Mining 
Electrical Construction 
Electrical Industry 
Food Industries 
Metal Mining 
Metal Working Industries 
Process Industries 
Textile Industries 





Administrative Executives 
Electrical Dealers & Wholesalers 
Mill Supply Houses 
Power Services 
Product Engineering & Design 
Production and Maintenance 
Radio Deaiers & Wholesalers 
Radio Engineering & Design 


For further details, ‘ections from above basic 
© classifications, counts, prices, etc., or estimates on @ 
special lists . . . ask any representative or write 


Se aay ‘MAIL DIVISION.... 
= 5-4 McGRAW-HILL PUBLISHING CO. 
“pape FP 330 W. 42nd STREET NEW YORK, N. Y. 


a . .. Complete lists covering inaustrys majo: mursets 
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You get every feature essential to economical 
operation in Foxboro mono-therm Recording Ther- 
mometers. Accuracy and response are unequalled. 
The mono-therm System is new, made by a process 
scientifically controlled to make it an unusually 
strong and wear-proof unit. 

Friction and inertia are minimized because the 
moving parts are extremely light and strong. Fixed 
parts are heavy to assure permanent alignment. There 
is no lost motion. Practical knowledge of user 
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requirements is emphasized in the design and work- 
manship of Foxboro mono-therm Thermometers. They 
have proved their capacity to carry the Foxboro certi- 
fication of unequalled response and accuracy. 

Bear in mind: Foxboro certifies the performance of 
each instrument... certain protection for you... 
available to every one who uses Foxboro mono-therm 
Thermometers. The Foxboro Company, 24 Neponset 
Avenue, Foxboro, Massachusetts, U. S. A. Branch 
offices in 25 Principal Cities. 


j 
j 


1. Faster response —exact temperature on time. 
2. More accurate -—precision over the entire scale range. | 
3. Last longer —triction minimized; alignment permanent. 


4. Less maintenance —less wear and no leakage. 


5. Mono-LhOWle System -—finest thermal unit con- 


struction. 


6. Individually certified—your guarantee of satis- 
factory instruments and performance. 
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HERE WERE two rival manufacturers in 
a highly competitive line. Both were good 
fellows, and both made good products. 


But one day an over-enthusiastic copy- 
writer wrote, for one of them, an advertise- 
ment that, to the other, looked like a direct dig. 


“Twocan play at that game!” raged the No. 2 
manufacturer. “Slap back at ’em!” he told his 
copywriters. “Give ’em as good as they send!” 


And the Fight Was On 


The battle raged for months... the air was 
filled with bricks...and the magazine publish- 
ers found themselves caught in the middle. 


The publishers stood it as long as they could 
before appealing to the National Better Busi- 
ness Bureau. 


“See if you can settle this thing,” they asked 
us. “It’s hurting every one involved.” 


We visited executives of both companies 
and asked them to meet with us. It was a very 
unpleasant meeting for about two hours as 
they argued bitterly. Then things began to 


calm down. 


Finally they agreed that a little co-opera- 
tion would help, shook hands, and the fight 
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was over—to their own profit and the delight 
of the publishers. 


The National Better Business Bureau is a non- 
profit corporation maintained by more than 
600 firms, which believe that business should 
defend itself against practices that destroy 
public confidence. Its cases are handled confi- 
dentially, and are usually settled by a fair dis- 
cussion of the facts. 


The Bureau will gladly help you with your 
problems. To know more about the Bureau 
and what it can do for you, send the coupon 
today for our free booklet, “How to Use the 
National Better Business Bureau.” 


National Better Business Bureau, Inc. 
405 Lexington Avenue, New York City. 


Please send me a copy of “How to Use the 
National Better Business Bureau.” 


Name 





Firm Name 





Address. 
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Equipment—Material—Supplies 


SERVICE SECTION 


For Plant—Mill—Factory 





SPROCKETS 


45,000 in stock for 
block, roller and 
silent chains. 


Special sprockets are made for your 
requirements. 


Speed Reducers. Lathe Drives 
Write for New Catalog 


CULLMAN WHEEL COMPANY 


13385 Altgeld St., Chicago 








EMPLOY 


CESCO 


RESPIRATORS 


to protect your 
men from obnox- 
ious and injur- 
ious fumes, gas, 
smoke, dust. 


CONSERVE MAN VALUES 


Cesco Respirators are light, strong and 
efficient. Their cost is a trifle contrasted 
with the worth of the service they ren- 
der your men—and YOU. 


CHICAGO EYE SHIELD COMPANY 





2331 Warren Blvd., Chicago, Il. 





ELECTRIC VALVES 





Can be applied 
a to air, water, 


gas, liquid, oil, 
etc. 







rood 






Thousands in 
ise, minimum 
servicing. 


Write 
for full 
vata. 







THERMOSTAT 







SWITCH 
OR ELECTRIC 
Srey eaeee VALVE MFG 


Siete CO” inc. 


64 Murray St. 
AC or DC New York, N.Y 













MODERNIZE your card filing 


systems and business data with 


FINDEX 


A filing system that automatically, 
mechanically and quickly classifies, ana- 
lyzes, selects, sorts all kinds of business 
facts and records. 

It almost thinks, and never makes a mis- 
take. Used for sales, collection, person- 
nel, customer, membership, patents, 
research, statistical and other records. 
WRITE today and find out how Findex 
will save time and money for you. 


FINDEX SYSTEMS, INC. 


245 E. Erie St., Milwaukee, Wis. 


30 DAY FREE 
TRIAL OFFER! 


MuLbibuip 


Skid Boxes © Box Trucks 
J Shipping Boxes 
G. B. LEWIS CO., Dept. X, Watertown, Wis. 

















New Advertisements 


must be received by November 18th to appear in 
the Deeember issue. 
Address copy to the 
Departmental Advertising Staff 
Factory Management und Maintenance 


330 West 42d St., New York City 


TOTE PANS 


(20” x 12” x 612”) 
NESTING TYPE—I6 ga. Steel While 
They 


Last! 
Lots of 50 
$1.00 each 


Lots of 160 and 260 less 3% 
—300 up less 5% 








Strong Handles with Drag Holes 


J. L. LUCAS & SON, INC. 
BRIDGEPORT, CONN. 


























INDUSTRIAL CONSULTANTS 














OLIVER FIELD ALLEN 


Licensed Professional Engineer, New York State 
Fellow: A.I.E.E. Member: A.S.M.E., S.A.E. 
Chem. Soc., Soc. Am, Mil. Engrs 
Consulting Engineer 
Diesel Engines, International Engineering Liaison. 
and Oil Engine Power Applications. 
Regular Foreign Correspondents. 


117 Liberty Street, New York City 
Cable Address: OFALL-New York 








CALIBRON PRODUCTS, Inc. 
West Orange, N. J. 
Mechanical and Electrical Engineering 
“GUARANTEED RESEARCH” 


Special Apparatus Developed and Built 
to order 








THE EMERSON ENGINEERS 


30 Rockefeller Plaza 11 So. LaSalle St. 
New York Chicago 


INDUSTRIAL ADMINISTRATION AND 
MANAGEMENT COUNSELORS 


(Since 1899) 











The Trend Toward 


Economy— 


The service of the consulting 
engineer is a real economy. 
With his knowledge of or- 
ganization and _ production 
problems and his wide and 
varied experience, he can 
usually reveal the points of 
waste and inefficiency that 
are costing you money and 
suggest inexpensive means 
for their elimination. 


METHODS ENGINEERING 
COUNCIL, INC. 


MOTION AND TIME STUDY INDUSTRIAL MANAGEMENT 
INSTRUCTION CONSULTATIONS 
TRAINING INSTALLATIONS 


Wood and Franklin Streets, Station 21 
Pittsburgh, Pa. 








ALLAN H. MOGENSEN 


Industrial Consultant 


330 W. 42nd Street 
NEW YORK CITY 














JOHN W. POOLE 
Petroleum Chemist 


Specializing in the use, manufacture and 
regeneration of lubricants. 


369 Lexington Ave., New York, N. Y. 
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SEARCHLIGHT SECTION 


EMPLOYMENT : BUSINESS ; 
UNDISPLAYED RATE 


15 cents a word, minimum $3.90 an insertion. 


(See © on Box Numbers) 


Positions wanted (full or part-time salaried em- 


ployment only), % the above rates. 


Proposals, 40 cents a line an insertion. 


Copy for new advertisements must be received by November 18th for 


INFORMATION: 

Bor Numbers in care of our New York, Chicago or 
San Francisco offices count 10 words additional 
in undisplayed ads. 

Discount of 10% if full payment is made in ad- 
vance for four consecutive insertions of undis- 
played ads (not including proposals). 


OPPORTUNITIES : eauipment—useD or RESALE 


DISPLAYED—RATE PER INCH: 


i rer yee ee - $8.00 
2 to 3 inches veel ee .. 7.80 an inch 
RAO PE. oS ores. 8 Se ee 7.60 an inch 


An advertising inch is wennimel vertically on one 


column, 3 columns——-30 inches—to a page. Con- 
tract rates upon request. 
F.M.M. 


the December issue 


dow 





oe 


Ww ANTE :D MANAG ER RE BU IL DING depart- 

ment. Must possess thorough knowledge of 
machinery and machine design. Have _ initia- 
tive and experience in various phases of metal 
working (not metallurgy) must possess execu- 
tive ability to manage a department of about 
30 men. Salary to be determined by meeting 
of principals. Some machine shop foreman or 
minor executive will find this opportunity ex- 
ceptional. Plenty of room for growth for the 
right man. P-436, Factory Management and 
Maintenance, 330 West 42nd Street, New York 
City. 


POSITION VACANT 











POSITIONS WANTED 





INDUSTRIAL ENGINEER, ’37 graduate. In- 

terested in production planning and control. 
PW-431, Factory Management and Mainte- 
nance, 330 West 42nd Street, New York City. 





EQUIPMENT DEVELOPMENT ENGINEER— 

36, married, excellent experience in the de- 
velopment of new processes and design of com- 
plicated automatic machinery and shop equip- 
ment desires position requiring skill, imagina- 
tion and inventive ability. PW-433, Factory 
Management and Maintenance, 330 West 42nd 
Street, New York City. 








COST ACCOUNTING and budgetary control. 

Constructed and managed cost and budget- 
ary system for subsidiary of one of largest 
national corporations. PW-434, Factory Man- 
agement and Maintenance, 520 No. Michigan 
Ave., Chicago, IIL. 





FACTORY or WORKS MANAGER. 18 years 

executive experience in metal industry, pro- 
duction control, tool room and plant mainte- 
nance, male and female help. Wish to make 
connection with growing concern. Age forty- 
two. PW-435, Factory Management and Main- 
tenance, 520 No. Michigan Ave., Chicago, II. 


BUSINESS OPPORTUNITY 





WANTED: Ambitious and experienced elec- 

trical maintenance engineer with $10,000.00 
to buy active interest in long established Elec- 
tric Motor Service Shop. References required. 
BO-432, Factory Management and Mainte- 
nance, 330 West 42nd Street, New York City. 


WANTED 











7 
ANYTHING. within reason that is wanted in 
the field served by Factory Management 
and Maintenance can be quickly located 
through bringing it to the attention of thou- 
sands of men whose interest is assured be- 
cause this is the business paper they read. 





SALARIED POSITIONS 
$2,500 to $25,000 


This thoroughly organized advertising service 
of 27 years’ recognized standing and reputation 
carries on preliminary negotiations for positions 
of the caliber indicated, through a procedure in- 
dividualized to each client’s personal require- 
ments. Several weeks are required to negotiate 
and each individual must finance the moderate 
cost of his own campaign. Retaining fee pro- 
tected by a refund provision as stipulated in our 
agreement. Identity is covered and, if employed, 
present position protected. If you have actually 
earned over $2,500, send only name and address 
for details. 


R. W. BIXBY, INC. 
276 Delward Bldg., Buffalo, N. Y 

















GENERAL MANAGER 
WANTED 


A medium sized concern in New England 
is looking for a man to head up its busi- 
ness. 
He must have tact, ability, aggressiveness 
and integrity. The concern has a high 
Standing in its field, plenty of orders on 
its books, but a man is wanted with 
vision enough to enlarge its operations 
along effective and stable lines. Mechani- 
cal experience is desirable but not abso- 
lutely necessary. No one over 45 will be 
considered. A fine opportunity for the 
right man. 

P-432. Factory Management and 

Maintenance, 
330 W. 42d St., New York City. 











EXECUTIVES AND 

TECHNICAL MEN 
Contact selected emplovers in any terri- 
tories through our confidential and effec- 
tive methods. Established 22 years. Write. 
THE NATIONAL BUSINESS BOURSE 

H. H. HARRISON, Director 

20 W. Jackson Bivd., Chicago 








Motion and Time Study Training 


Effective factory operation demands men 
trained in the new methods of cost reduc- 
tion through job analysis and work 
simplification. Methods Engineering posi- 
tions await trained men. Write for Book- 
let describing our home study training 
courses in Methods Engineering, Motion 
and Time Study, and Time Formula 
Derivation. 


Methods Engineering Council Extension 


Wood & Franklin Sts., Pittsburgh, Pa. 











LEGAL NOTICE 


STATEMENT OF THE OWNERSHIP, “MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE 
ACTS OF CONGRESS OF AUGUST 24, 

1912, AND MARCH 3, 1933 
Of Factory Management and Maintenance, published 

monthly at Albany, N. Y., for October 1, 1937. 


State of New York d as 
County of New York {°” 

Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared D. C. McGraw, 
who. having been duly sworn according to law. deposes 
and says that he is the Secretary of the McGraw-lIlill 
Publishing Company, Inc., publishers of Factory Man- 
agement and Maintenance, and that the following is, to 
the best of his knowledge and belief, a true statement 
of the ownership, management (and if a daily paper, 
the circulation), etce., of the aforesaid publication for 
the date shown in the above caption, required by the 
Act of August 24, 1912, as amended by the Act of 
March 3, 1933, embodied in section 537, Postal Laws 
and Regulations, printed on the reverse of this form, 
to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, McGraw-Ilill Publishing Company, Ine., 330 
West 42nd Street, N. Y. C. Editor, L. C. Morrow, 330 
West 42nd Street, N. Y. C. Managing Editor, none. 
ars Manager, A. M. Staehle, 330 West 42nd Street, 
i 2 








2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders own- 
ing or holding one per cent or more of total amount of 
stock. If not owned by a corporation, the names and 
addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated con- 


LEGAL NOTICE 


cern, its name and address, as well as those of each 
individual member, must be given.) McGraw-Hill en 
lishing Company, Inc., 330 West 42nd St.. N. 
Stockholders of which are: James H. McGraw, 30" West 
42nd St., N. Y. C. James H. McGraw, Jr., 330 
West 42nd St., N. Y. C.. James H. McGraw, James H. 
McGraw, Jr., and Curtis W. McGraw, 3.0 West 42ud St., 
y. <;. Trustees tor: Harold W. McGraw, James 

McGraw, Jr., Donald C. McGraw, Curtis W. McGraw, 
Curtis W. McGraw. 330 West 42nd St., N. Y. C. Donald 
C. McGraw, 330 West 42nd St., N. ¥. C. Anne Hugus 
Britton, 330 West 42nd St., N. 'Y. ©.’ Mildred W. 
McGraw, Madison, N. J. Grace’ W. Mehren. 33 West 
Grand Ave., Chicago, 1, J. Malcolm Muir pnd Guar- 
anty Trust Co. of New York, Trustees for Lida Kelly 
Muir, 524 Fifth Avenue. N. Y. C. F. S. Weatherby. 
271 Clinton Road, Brookline, Mass. Elsa M. Wilsey. 
Madison, N, J. 

3. That the known bondholders, mortgagees and other 
security holders owning or holding 1 per cent or more of 
total amount of bonds, mortgages, or other securities 
are: (If there are none, so state.) None. 

4. That the two paragraphs next above, giving the names 
of the owners, stockholders, and security holders, if any, 
contain not only the list of stockholders and security 
holders as they appear upon the books of the company 
but also, in cases where the stockholder or security 
helder appears upon the books of the company as trus- 
tee or in any other fiduciary relation, the name of the 
person or corporation for whom such trustee is acting, 
is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear 
upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona 
fide owner; and this afflant has no reason to believe 
that any other person, association, or corporation has 
any interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

5. That the average number of copies of each issue of 
this publication sold or distributed, through the mails 
or otherwise, to paid subscribers during the twelve 
months preceding the date shown above is. (This 
information is required from daily publications only.) 


D. C. McGRAW, Secretary, 

McGRAW-HILL PUBLISHING COMPANY, INC. 

Sworn to and ius before me this 27th day of 
September, 1937 

[SEAL] H. E. BEIRNE, 

Notary Public, Nassau County. Clk’s No. 74. N. Y¥. 
Clk’s No. 192, Reg. No, 8-B-115. 

(My commission expires March 30, 1938) 
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GOOD USED STEEL STRUCTURES 
50’x300’ 90’x195’ 110’x400’ 
62’x400’ 130’x195’ 270x600’ 

We Buy and Sell Steel Structures! 
IRON AND STEEL PRODUCTS, INC. 
CHICAGO (Hegewisch Sta.), Ill. SOUth Chgo. 9430 

“Anything containing IRON or STEEL’ 








Truck Casters For Sale 


Several hundred 2” to 4” Service and 
Phoenix Casters. Single and double wheel. 
Swivel, ball bearing, roller bearing, and 
straight. Will sell all or part at forty- 
| five cents each. 


Patterson Manufacturing Company 
Denison, Texas 








WHEN answering the classified adver- 
tisements in this magazine, don’t 
forget to put the box number on your 
envelope. It’s our only means of identi- 
fying the advertisement you are answer- 
ing. 
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STIR WETS | isweovate betivery 














A Complete Stock. Prompt Shien: Reasonably Priced 
be 7. = = Air Compressors—Conveyor Type Japan 
3 500 K\ A Wagner Transform $910 00 Baking Ov rr eA tee W a a 
~ me —Impregnating Jquipment— 1eet Metal 
ers, 60 cycle, 4000-460 volts Working Machines—lIlydraulic Presses— 
EACH Sullivan & Buffalo Vacuum Pumps—Air 
We Rewind, Repair and Redesign all Makes and Sizes. tea por oot ge y pare 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR Sealing Machines—Overhead Conveyors 
Write f I N 2-D —Paper Tube Machines—W ood Working 
rite for Catalog No. 132- Machines—Artos, Wire, Machines—Drill 
resses—Sand ast achines—Electro 
THE ELECTRIC SERVICE co., INC. Platers—B & S Hand Screw Machines— 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” Cataeen cn ae Pee 
STATION M CINCINNATI, OHIO ers — Slitter — Puneh Presses — Gas 





Furnaces — Spray Booths — U.S.M.C. & 
Peerless Eyelet Machines—Condenser and 


BARGAINS IN PULLEYS FLECTRICAL MACHINERY Shctag- Focar Tie Cnaiiene 


250 Pulleys 6” to 128” diameter, various Cranes—Electric Time Clocks—Electrical 

























































7% — — ee a po Motors and Generators, A.C. and D.C. for sale at and Testing Equipment. 
-i. solid, for sa & = Attractive Prices. Large Stock. New a built ca F os) 
new list price or will accept offers for ‘All Guaranteed. Write for Stosk List end Prices. This is a Partial List—Catalog on Request 
entire lot. Located Hartshorne, Oklahoma. 
: 4 1 V. M. NUSSBAUM & CO. ATWATER KENT MANUFACTURING COMPANY 
Write P. 0. Box 3046, Houston, Texas FORT WAYNE, IND. 4700 Wissahickon Ave. Phila., Pa. 
ce] 
e GUARANTEED REBUILTS « GREGORY 
SPECIAL 2—1250 KW AC GEN. - a 
CONDENS. TURBO 1-1250 kw Ideal 1200 rpm REBUILT 
GENERATOR SETS 1-1000 KW G.E. 257 rpm - 
ALSO—1250 KVA. 1-750 KVA 200 rpm 
2300-3-60 CONDENSER | 1-750 KWCr. Wh. 600 rpm MOTORS 
MG SETS (-500 KW E.Mch. 514 rpm fe GENERATORS 
2-750 KW Sync.—125 v. | 1-375 KVA G.E. 225 rpm 500 Allis. Ch. sl.rg. 500 TRANSFORMERS 
1-225 KW Syn. compl. (Many in smaller capac.) 450 West. = rg. 875/700 500 K.W. G.E. HCC METERS, FANS, 
1-150 KW G.E. Syn. SLIPRING MOTORS 400 G.E. sl. rg. o— | cai tan F PUMPS, ETC. 
100 KW Sync. compl. | 1-500 hp Al.-Ch. 450 rpm 400 bg agt ov rg. 450 ele way TF: Wie e 
SYNCHRONOUS MTRS. | 2-300 hp Wese. 360 rpm 375 G.E 600 pots “a wi 
{-1000 hp Cr.Wh. 600 rpm | 3-200 hp Al.-Ch, 720 rpm 350 Cr. Whee syn. 720 _ /4000 v., Pith @ Sell Always Dependable 
1-750 hp E.Mch. 514 rpm | 1—200 hp Burke 900 rpm 300 G.E. 8 600 te Cah) anal aamamaliaialicin 
1-315 hp G.E. 600 rpm 1-200 hp G.E. 600 rpm 300 Ai. Ch. al rg. 585 trans. , MPs @® Buy 
1-200 hp Cr.-Wh. 600 rpm Write “fr Large 250 West. sl. rg. 500 CENTRIF. PU o meet * 
1-200 hp Wegse. 225 rpm Squirr Cg. 250 G.E. sl. rg. 257 2500 GPM. Delaval type en mM Gack Guarantee 
1-150 hp Burke 600 rpm | SURFACE. ‘CONDENSER 225 El. Mchy. syn. 450 10, _159’-75 Ib. 10”, @ Repair oney-Back Gu 
TE SHOLETE SHREK SHMLETEGUIBWENT"™” 1 | ‘Above aro a fow of our stack items [| | © Exch 7 
COMPLETE ST ve are a few of our stoc ms xchange 
New Catalog on Request BELYEA CO INC. 144 W. 18th St. oan ee GREGORY ELEC. co. 
CHICAGO ELECTRIC CO. coe een aw eee Tore cls asst eae 1606 South | Woleott, Avenue 
1326 W. 22nd St. CHICAGO, Ill. CHICAGO 











made on the job 
tell the story 
Ea 


ACTION PICTURES ... . 
PRODUCT ILLUSTRATIONS 
EQUIPMENT PHOTOGRAPHS 
INSTALLATION SCENES 
PROGRESS PHOTOGRAPHS 





HETHER it’s a product or piece of equipment to be 


y sold, a report to be illustrated, or the progress of a 
job to be recorded, actual photographs tell the story better than 
words . .. Here is a photographic service prepared to secure first 


class pictures, promptly and at minimum cost, through carefully 
FIELD PHOTO SERVICE selected commercial photographers in all parts of the United 


McGraw-Hill Publishing Company, Inc. 
330 WEST 42nd STREET, NEW YORK States and Canada. 
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HIGH CYCLE PRODUCTION TOOLS 
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Pipe gets an asphalt bath if belt 
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stands 5000 pounds pull 


A typical example of Goodrich improvement in rubber 


OST belts turn pulleys. Loads 

are heavy, but motion is usu- 
ally steady and in one direction. The 
belt above had to twist, stretch and 
turn, twice around the pipe, also around 
a complicated pulley system below it, 
revolving the pipe and pulling it for- 
ward at the same time. 


The pipe goes through a machine 
that gives it a coating of asphalt— 
as long as the belt stands this twisting 
and turning plus a tension over 5000 
pounds. A clever, well-designed in- 
stallation except for one basic trouble: 
No belt could be found that would last 


more than two hours. 


Then plant engineers noticed that 
failure always started at fasteners or 
splices, decided to try a Goodrich 
Highflex belt with the newly devel- 
oped “‘Plylock”’ splice, a splice that can- 
not open at the seams because the seams 
are under the surface. The first Good- 
rich belt lasted 14 days—nearly 50 
times the best record before. 


Technical development makes start- 
ling improvements, and Goodrich has 
applied such development to every 
industrial rubber product. Modern 
Goodrich conveyor belts carry more 
tons than belts ever carried before; 
hose resists abrasive wear, sunlight, oils, 


chemical actions of the various mate- 
rials handled; rolls and tank linings are 
made to last almost indefinitely; new 
rubber products appear month after 
month, most of them made to fit cus- 
tomer’s special requirements and prob- 
lems. Somewhere in your own plant 
the extra quality resulting from Good- 
rich research in rubber can make a 
saving today. The B. F. Goodrich 
Company, Mechanical Rubber Goods 
Division, Akron, Ohio. 


Goodrich 


Another story of Goodrich development work appears on page three 
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QUARE J) Reversing Motor Starters 


HORIZONTAL OR VERTICAL MOUNTING 
FOR BUILT-IN MOTOR CONTROL 














@ The new Class 8736 A. C. reversing motor starters 
are compact in design and the contactors are mounted 
either one above the other or side by side, whichever 
best suits the space requirements. 

The starters are mounted on steel panels, which are 
flanged so as to clear screw heads and can be mounted 
on a flat surface without the use of spacers or mount- 
ing posts. All connections are on the front; no wiring 
or live parts on the back. 

Contactors operate vertically with an “E” type mag- 
net. Silver to silver contacts. 

The mechanical interlock positively prevents the 
closing of both contactors at the same time. The clos- 


0 


SQUARE 


COMPANY 


Enclosures can be L 
supplied with either 
type of starter 


ing of either contactor exerts a pressure to open the 
other. The interlocks have case-hardened rollers to 
reduce wear. 

As many as four additional electrical interlocks 
can be added to each contactor; two can be normally 
open or three can be nor- 





mally closed. This permits 
practically any combina- 
tion of sequence opera- 
tion or signals. 





CALL IN 
A SQUARE D 














MAN 


DETROIT- MILWAUKEE-LOS ANGELES 
SQUARE D COMPANY CANADA LTD. TORONTO. ONTARIO 





Timken-equipped Freon Com- 
pressor used in connection with 
York Air Conditioning Equip- 
ment installed in the Mayflower 
Hotel, Washington, D. C. 


The compressor is the heart of 
any air conditioning or refrig- 
erating system. Efficiency and 
dependability both are con- 
tingent upon the ability of the 
compressor to perform steadily 
and constantly. 


With the crank shafts mount- 
ed on TIMKEN Tapered Roller 
Bearings the York Ice Machin- 
ery Corporation finds that their 
compressors operate smoother, 


Mayflower Hotel, Washington, D. C., air conditioned 


with York Air Conditioning Equipment. 


pam Roller 


TIMKEN = 


are economical of power and 
require less attention for lubri- 
cation and maintenance. 


Other compressor manufactur- 
ers have had the same experi- 
ence, with the result that Timken 
Bearing Equipped" is now asso- 
ciated with leading makes of 
compressors of all types—air and 
gas. You will find it pays to insist 
on TIMKEN Bearings in the new 
compressor equipment you buy. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 








